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ABSTRACT 


An anchor securable within a bore created in bone is 
provided. The anchor comprises: a body having a longitu- 
dinal axis, and proximal and distal ends; at least three wing 
members extending outwardly from, and secured to the 
body, each of tiie wing members capable of being elastically 
flexed from a normal deployed position to a con^nressed 
p\)sition, each of the wing members further having an 
external end positioned away from die body, at least a 
portion of the external ends of the wing members substan- 
tially aligned along a first imaginary plane extending 
through the body at an angle to a transverse cross-section 
through the body, this transverse cross-section perpendicular 
to the longitudinal axis of the body; and an aperture posi- 
tioned adjacent the proximal end of the body. An anchor- 
insertion tool, a loaded anchor-inserdon tool, and a surgical 
kit arc also provided 

43 Claims, 17 Drawing Sheets 
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BONE ANCHOR, INSERTION TOOL AND 
SURGICAL KIT EMPLOYING SAME 

This application is a continuatioii-in-part of pending 
application Ser. No. 08/490,272, filed Jun. 14, 199S. s 

BACKGROUND OF THE INVENTION 

1. Field of Ifae Invention 

The present invention is diiected towards a bone andior, 
an andior-insertion tool, and a surgical kit employing the 
same. These apparatus are particulady suited for a laparo- 
scopic urethropexy procedure for the correction of female 
stress uiinaiy incontinence. More particularly, the present 
invention provides apparatus f ot perf orming the urethropexy 
through laparoscopic techniques, thereby greatly reducing 
the duration, discomfoit, and recovoy pedod of such sur- 
geries. 

2. Descr^tion of Related Art 

Female stress urinary incontinence (SUI), defined as flie 
unintentional loss of urine, can be a socially unacceptable 
problem for many women. Most often, the incontinence 
occurs during coughing, sneezing, or physical activity in 
women afOicted with this problem. While effective surgical 
treatment for this condition has existed for nearly 50 years, 25 
the procedures typically involve major abdominal surgery 
with accompanying post-operative limitations lasting six to 
eight weeks. Because of the nature of these surgical 
procedures, many women simply resort to diapcr-like incon- 
tinence pads, or simply avoid any activities which result in 3Q 
the unintentional loss of urine. 

In the normal resting state, the external pressure exerted 
on the collapsible urethra by the surrounding musculature is 
greater than the pressure exerted on the bladder, and there- 
fore continence is maintained. During moments of coughing, 35 
sneezing, or physical activities, greater pressure will be 
exerted on the dome of a filled bladder. In women not 
afSicted with stress incontinence, a co!iTes|>onding inaease 
in the external pressure on the urethra acts to prevent the 
unwanted loss of urine firom the bladder: Sufferers of SUI, 40 
however, aren*t so fortunate. 

Stress incontinence is generally caused by two etiologies: 
a spastic detrusor muscle; or a loss of support of tiie 
periurethral tissue at the urethra- vesicular junction 
("UVr* — the region where the urethra enters the bladder). 45 
When the latter situation occurs, the UVJ will sag into the 
vagina, thereby reducing the pressure which can be exerted 
on the urethra during moments of stress. Diagnosis of any 
sagging of die UVJ can be easily determined by inserting the 
tip of a cotton swab into the urethra until it reaches the UVJ. 50 
The patient is then asked to bear down as if urinating, and 
loss of the UVJ support is readily identified by the upward 
movement of the wooden end of the cotton swab. In this test, 
the external urctiiral meatus acts as a fiilcrum for the tip of 
the swab, and the elevation ci the opposite end indicates file 55 
downward descent of tfie UVJ. U*S. Pat No. 4,072,144 
provides an alternative device wtidti may be utilized to 
readily measure the angle of the UVJ in a similar manner. 

The first urethropexy procedure for eliminating SUI 
caused by a sagging urethra was developed in 1948 by Drs. 60 
Marshall; Marchetti, and Krantz, and generally involves the 
fixation of the pcriurctiiral tissue at the UVJ on either side 
of the urethra (MMK procedure). Fixation in the MMK 
procedure, also known as urethropexy or abdominal 
culposuspension, is accomplished by suturing the periure- 65 
thral fascia at the UVJ. on either side of the urethra to the 
periosteum of the pubic bone. The procedure essentially 
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alters the angular relationship between the uicthia and 
bladder by elevating the UVJ, and therefore preventing the 
sagging of the UVJ when downward pressure is applied to 
the region by various stresses. 

The MMK procedure has been perfected over the years, 
however the essential principles have remained the same. In 
1955 Burch developed tiie technique of afBxing die periure- 
thral fascia bilaterally to Cooper*s ligament, tiiereby result- 
ing in a technically easier procedure because of the previous 
difficulties in passing a needle through the periosteum of the 
pubic bone. Although the Burch procedure has been per- 
formed laparoscopically, the five-year failure rate for the 
open Btirch procedure is approximately 60%. A laparoscopic 
Burch procedure is even more problematic since it is 
extremely dif&cult and time-consuming to tie sutures lap- 
aroscopically. 

Alternatively, urological procedures such as that of 
Stamey, Raz and Peyerra have been developed, however 
tiiese are typically blind procedures which require the pass- 
ing of long needles through the rectus fascia to the periure- 
thral fascia utilizing a cystoscope. Although these urological 
procedures avoid the 10-centimeter midline or Pfannenstiel 
incision and its required three-day or longer hospital stay, 
the gynecological procedures of MMK« Burch and others 
have proven to be die most effective. In fact, the scarring of 
the urethra and interior bladder as well as the scarring of the 
p^urethral tissues, aids in fixation of all of the involved 
tissues during the MMK and Burch procedures, thereby 
assisting in the prevention of incontinence. 

Recentiy, a modified version of the MMK procedure has 
been developed which utilizes bone anchors secured directiy 
to the pubic bone on either side of the symphysis for fixation 
of the UVJ. The apparatus for performing this modified 
MMK procedure are sold by Mitek Surgical Products, Inc. 
of Norwood, Mass., and a number of U.S. patents concern 
tiiese products (see, e.g., U.S. F^t Nos. 5,207,679, 5,217, 
486 and 4,899,743). In the Mitek-MMK procedure, a Pfan- 
nenstiel incision must be made in the abdomen in order to 
provide access to the space of Retzius. The space of Retzius 
is in actuality a '^potential'' space in tiiat it contains various 
connective tissues and fats which must be dissected in (rder 
to provide sufficient access to this region. In fact, this 
connective tissue, particularly die areolar adventitial tissue, 
generally breaks down aft^ delivery of a child, and this 
breaking down of the connective tissue often contributes to 
the onset of SUI in many women. 

Once the space of Retzius has been dissected in the 
Mitek-MMK procedure, small anchors are secured in the 
pubic bone on either side of the pubic symphysis. Bach of 
the bone anchors has a suture attached thereto, and these 
sutures are threaded through the periurethral tissue on either 
side of the uretiura. The sutures are then tied off in the 
abdomen so tiiat the periurefiiral tissue is pulled upward, 
which in turn restores die angle of tiie urethra at the UVJ, 
tiiereby restoring die uretiira to its proper location. While the 
Mitek-MMK procedure is highly effective, it is a lengthy 
and oonq)licated procedure which can generally only be 
performed by highly-skilled surgeons. 

The present invention offers an unique andior design for 
use in a laparoscopic urethropexy procedure, as well as an 
inserter for placing the anchor witiiin a bore created in the 
patient These apparatus are particularly suited for laparo- 
scopic urethropexy, however the use of the devices is not so 
limited. 

BRIEF DESCRIPTION OF THE DRAWINGS 

While the specification concludes witii claims particularly 
pointing out and distinctly claiming the present invention, it 
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is believed the same will be better understood from the 
following description taken in conjunctiott with the accom- 
panying drawings in which: 

FIO. 1 is a cross-sectional view taken through the midline 
of a patient who has lost support of the periurediral tissue at 
the UVJ» and is thereby suffering from stress urinary incon- 
tinence; 

FIG. 2 is the same view as FIG. !♦ however the structural 
defect has been corrected using the method and apparatus of 
the present invention; 

FIG. 3 is a top plan view of a bone anchor used in the 
method of the present invention; 

FIG. 4 is a side plan view of the bone anchor of FIG. 3; 

FIG. 5 is a top plan view of a drill tamper tool of tiie 
present invention wherein a portion of the tool has been 
hrokeo-away; 

FIG. 6 is a side plan view of the ta^^)er tool of FIG. 5; 

FIG. 7 is an end plan view of the tamper tool of FIG. 5, 
taken along line 7 — 7 thereof; 

FIG. 8 is a top plan view of a bone anchor insertion tool 
of the present invention, wherein a portion of the tool has 
been broken-away; 

FIG. 9 is a side plan view of die insertion tool of FIG. 8; 

FIG. 10 is a side plan view of the insertion tool of FIG. 
8 with tiie bone anchor of FIG. 3 loaded thereon; 

FIG. 11 is a side plan view of a suture retriever of the 
present invention; 

FIG. 12 is an end plan view of the suture retriever of FIG. 
11, taken along the line 12 — ^12 thereof; 

FIG. 13 is a top plan view of a suture template of the 
present invention; 

FKr. 14 is a side plan view of die template of FIG. 13; 

FIG. 15 is a bottom plan view of the template of FIG. 13; 

HG. 16 is an end plan view of the template of FIG. 13, 
taken along line 16 — ^16 thereof; 

FIG. 17 is a perspective view of the teinplate of FIG. 13 
in use during a surgical procedure with portions of the 
patient's anatomy cut-away for darity; 

FIG. 18 is a perspective view of an alternative embodi- 
ment of the suture template according to the present inven- 
tion; 

FIG. 19 is a perspective view of the insertion tool of FIG. 
8 in use during a surgical procedure with portions of die 
patient's anatomy cut-away for clarity; 

FIG. 20 is a perspective view of the surgical procedure of 
the present invention wherein portions of the patient's 
anatomy cut-away for clarity, and wherein the suture 
retriever of FIG. 11 is being employed; 

FIG. 21 is a perfective view of the surgical procedure of 
the present invention wherein portions of the patient's 
anatomy cut-away for darity, and wherein the sutures have 
been retrieved from the pre-peritoneal region for tying; 

FIG. 22 is a perspective view of the space of Retzius, and 
illustrates the proper placcinent of the anchors and sutures 
employed in the present invention; 

FIG. 23 is a side plan view of the anchor of the present 
invention in place in the pubic bone of a patient, wherein the 
pubic bone is shown in cross-section; 

FIG. 24 is a perspective view of the anchor of FIG. 23; 

FIG. 25 is a side plan view of the anchor of FIG. 23; 

FIG. 25a is another side plan view of the anchor of FIG. 
23; 
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FIG. 26 is a top plan view of the andior of FIG. 23; 

FIG. 27 is an end plan view of the anchor of FIG. 23, 
viewed from the proximal end towards the distal end; 

FIG. 28 is an end plan view of another embodiment of an 
^ anchor according to the present invention^ viewed from the 
proximal end to\yards the distal end; 

FIG. 29 is an end plan view of ano&er embodiment of an 
andior according to the present invention, viewed from the 
proximal end towards the distal end; 

FIG. 30 is a ooss-sectional view of the anchor of the 
present invention taken along die line 30—30 of FIG. 26; 

FIO. 31 is a side plan view of an anchor-insotion tool of 
the present invention, wherein a portion of the tool has been 
j5 cut-away for clarity; 

no. 31a is an end plan view of the apparams of FIG. 31; 

FIG. 32 is a side plan view of the anchor-insertion tool of 
FIG. 31 with an anchor loaded diereon, said anchor having 
a suture extending therefrom, wherein a portion of the tool 
20 has been cut-away or cross-sectioned for clarity; 

HG. 33 is a cross-sectional view of the loaded anchor- 
Inseition tool of FIG. 32 taken along line 33—33; 

HG. 34 is a aoss-sectional view of the loaded anchor- 
inseition tool of HG. 32 taken along line 34 — ^34; and 
^ HG. 35 is a cross-sectional view of the loaded anchor- 
inseition tool of HG. 32 taken along line 35—35. 

SUMMARY OF THE PREFERRED 
EMBODIMENTS 

30 

In accordance with one aspect of the present invention, an 
andior securable widiin a bore created in bone is provided. 
The anchor comprises: 

(a) a body having a longitudinal axis, and proximal and 
35 distal ends; 

(b) at least three wing members extending outwardly 
from, and secured to the body, each wing member 
capable of being elasticaUy flexed from a normal 
deployed position to a compressed position, each wing 

40 member further having an external end positioned away 
from the anchor body, at least a portion of the external 
ends of the wing members substantially aligned along 
a first imaginary plane extending through the anchor 
body at an angle to a transverse aoss-section through 

AS the body, this transverse cross-sccdon perpendicular to 
said longitudinal axis; and 

(c) an aperture positioned adjacent the proximal end of die 
andior body. The anchor body has upper and lower 
portions, and the top of the body is defined by a 

so **top-linc" extending along the surface of the body 
parallel to the longitudinal axis, such that the first 
imaginary plane described above intersects diis top-line 
at the point of intersection between the surface of the 
body and the first imaginary plane which is nearest to 
55 the proximal end of the anchor body. The angle 
between the first imaginary plane and the transvene 
cross-section is between about 20^ and about 60°, and 
most preferably about 45% 
The anchor body should be cylindricd, and the proximal 
60 end of the anchor body is substantially perpendicular to its 
longitudinal axis to dicreby provide a flat proximal end. A 
tab member extends from this flat proximal end, and the 
aperture described previously is preferably positioned in this 
tab member. The tab member preferably has a width less 
65 than the diameter of the anchor body to thereby provide a 
means for matingly engaging the proximal end of the anchor 
body with an anchor-Insertion tool. 
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The wing members or baibs of the andior may extend The ancfaor-insGctioii toolfiii^cr oompiises at least one, and 

outwardly ^m the anchor body along a second imaginaiy preferably two notches for holding a suture, wherein the 

plane extending through the body at an angle to a transverse suture may be wedged within these notches in ocder to 

cross-section through the body, wherein ^e transverse tension ^e suture between an andior portioned on the 

cross-section perpendicular to die longitudinal axis of tfie 5 ancfaor-receiviDg tip and the notches. Both of the notches are 

body. Altcmativdy» each of the wing members may extend ^Iso preferably positioned adjacent the passageway so that 

outwardly from the body at points equidistant from the suture tails exiting the passageway may be secured directly 

proximal end of the anchor body In this case, the laigth of notches. Preferably the passageway extends through 

eadi of the wing members may then be chosen so that at ^^^^^ ^ elongated diamond-shaped exit such 

least a portion of the external end of each wing member wiU ^^^^^^ comprise opposing comers of the 

be substanUaUyahgned along the first iimgmary plane. dia„,ond-shaped exit. In this mann^, two tails of a single 

The anchor body foiA«^compnses a channd posm^^^^^^ suturethread^throughtheapertureof an anchor held on L 

^^n ^ ^I'rl^M^l tip of the tool can beTensioTed with the two tails sq>arated 

havmg a length at least as great as the portion 01 its ^5 . .^l- ^t. ^ ^ r« . ^ 

corresponding wing member positioned extemaJly of the from one ano&erwithm the respective no^^^^ 

body, so th Ae wing members will be positioned at least ^5 ftuther helps in preventing the suture tails from becommg 

partially within the channels when the wing members are in entangled with, one another 

their compressed position. Each of the wing members pref- andior-recelvli^g tq) of the Insertion tool is preferably 

exably con^rises a cylindrical barb which, in its deployed hollow, witfi the intedor of the tip in communication with 

state, curvilinearly extends radially and axially away from the interior of tte intermediate portion. The tip also prefer- 

said body. The external end of each barb is also preferably 20 ably has a slot extending across the diameter of the t^) and 

tapered so as to substantially align the entirety of each at least partially along the length of the tip, this slot 

external cad along said first imaginary plane. The channels positioned at an end of said tip opposite said intermediate 

are also preferably sized to accept the entirety of each baib portion. The tab member of the anchor should have a width 

upon compression. equivalent to or less than the width of the slot so that the tab 

The actual barb configuration may vary considerably, 25 mcmbcrmay be positioned within the slot to thereby engage 

however embodiments having 3, 4 or 5 barbs arc preferred. the anchor with the anchor-receiving tip. The anchor body 

When 3 barbs are employed one of tiie barbs should extend anchor-receiving tip should have approximately equiva- 

downwardly away from the lower potion of the body, while j^^^ diameters, so tiiat the end of die intermediate portion 

the other two barbs extend upwardly from the upper portion adjacent the tip may act as a stop when the loaded tool is 

of die body. More preferably, when viewed in a plan end 3^ employed to insert tiie anchor into a bore having a diameter 

view from tiie proximal end towards the distal end witii die j^^^ diameter of tiie intermediate portion. In 

top-line of die anchor body defined as die 12 o*clock addition, tixe interior diameter of the anchor-receiving tip is 

position, tiie 3 barbs are at the foUowing positions: between preferably greater tiian die sum of the widUi of die tab 

about 10 and 11 o'clock; between about land 2 o'clock; and member plus twice die diameter of die suture, tiicreby 

about 6 o'clock. When four barbs are employed, two should 35 pgnnitting die tab member widi die suture extending through 

extend downwardly away from die lower portion of die ^j^^ aperture to be positioned widiin the slot To hold die 

body, and two should extend upwardly away from die upper ^^^^^ ^ ^ rdeasable adhesive may also be 

portion of die body More preferably, die barbs are at the employed. 

following positions: between about 10 and 11 o'clock; The handle may be ttircadably secured to die intemiediate 

between about 1 and 2 o'clock; between about 4 and 5 ^ ^^^^ The handle furdier preferably has a top 

o'clock; and between about 7 and 8 o'clodc When 5 barbs ^ ^^^^^ ^^^^ ^^^^ (he dot in tfie 

are eii5)loyed, two Should extend downwardly away from anchor-insertion tip. The bottom portion may tiien be made 

die lower portion of die body, and tiiree should extend ^^^^^^^ ^^^^ ^^^^ to facilitate proper 

upwardly away from die upper portion of die body. More insertion of an anchor when die tool is en^loyed. In 

preferably, die barbs are at die fdlowing positions: about 12 addition, die intermediate portion of die tool has a pluraHty 

o'clock; between about 10 and 11 o'clock; between about 1 of ndges extending about its circumference positioned adja- 

and 2 o'clock; between about 4 and 5 o'clock; and between ^^^^ r^^^ ^dgcs are sized so to interact widi die 

about 7 and 8 o'clock. operative channel of a laparoscope to provide enhanced 

According to anodier aspect of die present invention, an ^^^^^^^ tool 
anchor-insertion tool for laparoscopicaUy inserting and -j^^. ^^^^^^ invention also provides a loaded anchor- 
securing die anchor described above is provided. This insertion tool comprising, in combination, die anchor- 
anchor-inscrtion tool compnses an elongate, ngid member insertion tool described above, die anchor described above, 
^^ff and a suture positioned within the aperture of the anchor. 

(a) an anchor-receiving tip capable of matingly engaging andior is matingly and releasably engaged widi die 
the anchor described above; 53 anchor-receiving tip, and the suture extends from the anchor 

(b) a cylindrical, hollow intermediate portion having one through the interior of the intemiediate portion and through 
end adjacent die, this intermediate portion having a the passageway. 

diameter greater than the diameter of said anchor- a surgical kit for performing lq)aroscopic urethropexy, is 

receiving tip; alsoprovided. At amininuniL diekit may comprise a pair of 

(c) a handle attached to the intermediate portion at the end so loaded anchor-insertion insertion tools (Le., each having an 
opposite the anchor-receiving tip insertion tool, a loaded anchm', and a suture extending from 

(d) a passageway providing communication between the the anchor). The kit may further comprise a drill tamper tod 
interior of the intermediate portion and the exterior of for laparoscopicaUy creating a bore in the pubic bone of die 
the tool, such that a suture extending from an anchor patient, a suture retrieval tool, and one or more variously 
portioned on the anchor-receiving tip may pass from 65 sized templates for guiding the suture through the periure- 
tfae anchor-receiving tip, through at least a portion of thral fascia and vaginal mucosa adjacent die patient's ure- 
the intermediate portion, and through the passageway. thra during the urethropexy procedure. 
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DETAILED DESCIOFnON OF THE 
INVENTION 

Refening now to the drawings in detail, wherein like 
numerals indicate identical elements throughout the views, 
FIG. 1 is a aoss-sectional view taken along the midline of 
a patient suffering from stress urinaiy incontinence. For 
reference, FIG. 1 depicts bladder 1, urethra 2, urethra- 
vesicular junction (UVJ) 3, periurethral tissue 4, vagina 5, 
uterus 6, pubic symphysis 7, and space of Retzius 8. In this 
patient, urethra 2 and the associated periurethral tissue 4 
have sagged into vagina 5. During periods of stress such as 
coughing or sneezing, pressure win be exated on bladder 1. 
Due to the collapse of urethra 2, the suironoding muscula- 
ture will be unable to provide si^cient coanteractive pres- 
sure on urethra 2 to prevent loss of urine during these 
periods of stress. As known from the methods of die prior 
art, particularly the MMK procedure, fixation cf periurethral 
tissue 4 at UVJ 3 on either side of urethra 2 will act to 
support the urethra and prevent the sagging of urethra 2 into 
vagina 5. This in turn will enable the surrounding muscu- 
lature to provide sufficient pressure on urethra 2 to prevent 
loss of urine during moments of stress. 

FIG. 2 dq)icts the resulting support of urethra 2 at UVJ 3 
by means of the surgical procedure of the present invention. 
It should first be noted that pubic bone 12 is shown in FIG. 
2, and is that portion of the pubic bone lying immediately to 
the right of the pubic symphysis. As will be more fully 
understood later, the anchors of the present invention arc 
secured in the pubic bone on either side of the pubic 
syn^hysis. A bore 13 has been produced in pubic bone 12, 
and anchor 9 has been secured within bore 13. It should be 
noted that bore 13 and anchor 9 have been enlarged for 
purposes of clarity. A suture 10 is secured to anchor 9, and 
the two tails of suture 10 extend downwardly through the 
space of Retzius 8 into vagina 5. Hie tails of suture 10 
extend into the vagina immediately to the right of urethra 2 
through periurethral tissue 4 at UVJ 3. In &e vagina, tiie two 
tails of suture 10 are tied to one another such that suture 10 
provides an upward force on periurethral tissue 4 on the right 
side of urethra 2 adjacent UVJ 3. An identical anchor and 
suture combination is secured to the pubic bone on the left 
side of the pubic symphysis^ and the suture enters the vagina 
in a similar fashion as before in order to provide an upper 
force on periurethral tissue 4 on the left side of urethra 2. In 
this fashion, the sutures on either side of the urethra act to 
restore the angle of the urethra at the UVJ. 

hAs will be described in further detail below, the securing 
of the anchors to pubic bone 12 can be accomplished 
laparoscopically. Suture 10 may then be puUcd into vagina 
5 through periurethral tissue 4 immediately adjacent to 
urethra 2. The two tails of suture 10 may then be tied to one 
another within vagina 5 by hand, ft has been found that ttie 
portion of suture 10 positioned within vagina 5 will be 
epithelialized witiiin a few days after the procedure. In this 
f^hion, suture 10 will not cause any discomfort or irritation 
to the patient since suture 10 will quiddy be covered by the 
epithelium of vagina 5. 

SURGICAL TECHNIQUE 

A. Preparatory Procedures 

Identification of patients suitable for die techniques of the 
present invention may be made by any of the known 
techniques for identifying patients amenable to SUI correc- 
tion by MMK or siniilar procedures. For example, as dis- 
cussed previously a cotton swab may be inserted into the 
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urethra until the end of the swab reaches the UVJ. The 
patient is then asked to bear down and the movement of the 
portion of the swab outside of the urethra is monitored. The 
external urethral meatus will act as a fiilaum for the cotton 

5 swab, and a loss of urethral support at the UVJ can be readily 
identified by the upward movement of the external end of the 
cotton swab. This indicates a downward descent of the 
urethra at the UVJ, which in turn provides an indication of 
the structural cause of the patient's SUI Other means known 
in the ait, however may be employed to confirm the diag- 
nosis and/or to rule out other possible causes. 

Hie preoperative piqiaration of the patient follows stan- 
dard procedures for laparoscopic and gynecological 
suigeries, however no enema is needed. The patient is placed 

25 in tiie dorsal lithotomy position, and standard parenteral 
antibiotics are filled. Preferably, the patient is also placed 
under general anesthesia in order to minimize discomfort 
A Foley catheter (16 French with 10 cc balloon) is then 
inserted into the urethra. The balloon of the Foley catheter 

20 is inflated, and the catheter is gently pulled outwardly to 
ensure proper placement of the balloon at the juncture of the 
bladder and the urethra. Proper placement of Foley catheter 
14 is shown in FIG. 17 wherein a portion of vagina 5 has 
been cut-away for purposes of clarity. Bladder 1 is thereafter 

25 drained in the usual fashion using the Foley so that the 
bladder will become deflated. As will be understood below, 
maintaining the bladder in a deflated state grcaUy simplifies 
the procedure of the present invention. In addition, when the 
template of the present invention is employed, it is prefer- 

30 able that Foley catheter 14 be positioned in the manner 
shown in FIG. 17 for reasons whidi will be described further 
herein. 

It is also desirable to measure the length of the patient's 
urethra in order to ensure proper placement of the supporting 

35 sutures, particularly when the ten^Iate of the present inven- 
tion is employed. If the sutures are placed too dose to the 
bladder^ there is a considerable risk that the suture retrieving 
tool will puncture the bladder: Likewise, if the sutures are 
placed too far from the UVJ, then proper support of the 

40 urethra will not be accomplished. The length of urethra 2 
may be readily measured by means of any suitable apparatus 
whidi may be inserted into the urethra, as long as the 
surgeon can be certain that one end of die device is posi- 
tioned at the juncture of the bladder and the urethra (Le., the 

45 UVJ). The simplest means of obtaining this measurement is 
to provide graduations along at least a portion of the length 
of Foley catheter 14, as shown in FIG. 17. In this fashion, 
when the balloon of the Foley is properly inflated within the 
bladder and the catheter pulled outwardly to ensure proper 

30 seating of the balloon at the juncture of the bladder and the 
urethra, the length of the urethra can be determined using the 
graduations which will be readily visible immediately adja- 
cent the end of urethra X While the average urethra is 3 cm 
in length, this can often vary between about 2.7 and about 

55 3*3 CQL As will be more fiiUy understood below, the suture 
tonplate employed in the mediod of the present invention 
can thus be maiuif actured in different sizes to accommodate 
the diflTeting urethra lengths. A minimum of two sizes for the 
template may be provided, and more preferably at least tiuree 

60 different sizes. Alternatively, the graduations may be 
employed to facilitate propw placement of a single-sized 
template. 

After the placement of Foley catheter 14 and drainage of 
bladder U an infranmbilical incision is made in the patient 
65 in order to provide access to the pre-peritoneat region (the 
area between the abdominal wall and the peritoneum), and 
more particularly space of Retzius 8. Surgical dissection of 
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space of Rctrius S is necessaiy in order to provide visual bone anchors, provided that the anchor can be xeadHy 
access to the pubic bone for placement of the bone anchors. secured to the pubic bone and a suture can be at tached 
Thus, dissection is petfcm^ bdow iht fascia^ thereby thearrto. It is presently preferred, however, that the MITEK 
eiiroinating the adventitial or supportive connective tissue in bone anchors known to those sldlled in the art be employed 
space of Retzius 8. Although dissection of the connective 5 for this purpose. As discussed more fully herein, these 
tissue in space of Retzius 8 can be accomplished in the andiors are secured in place by pressing them into properly- 
typical fashion through a laparoscope, Applicant has found . sized bores created in the pubic bone, 
that a balloon dissection procedure is simpler and more The MTrBK-MMK and related procedures require the use 
effective. of either a mechanical drill or hand-operated awl in order to 
Balloon dissection can be accomplished using the provide the bore for insertion of a bone anchor (such as diose 
SPACEMAKER surgical balloon dissector manufactured by manufactured by Mitek Surgical Products, Inc.) into the 
General Surgical Innovations of Portola Valley, Calif., or an p^bic bone. WhOc these devices may be readily employed 
equivalent device. This device has a guide rod to which a lajge abdominal incisions, they cannot be used through 
small balloon is attached. The guide rod is inserted into the ^ laparoscope for a number of reasons. Most importantly, 
infraumbiHcal incision until the tip of the rod reaches ^e suffidentiy sharp to enable the surgeon 
pubic symphysis in the spaceofR^^^ penetrate the hard outer layers of the pubic bone 
symphysis and the bMte). pe balloon is then mflated in (^^^ ^ cortical bone). Since the field of vision 
space of Retzius 8 by frUmg the baUoon ^proximately ^ laparoscope may be Kmiled at times, however, it 
p cc of sahne sohition or other suitable fluid, thereby ^ ^^^J^ ^oy swib 

further deflating bladder 1 and separa^g the surrounding 't^^douTriafcTpuncturinVA or other soft 

connective tissue m order to provide sufficient room m space 20 tt™cuuuu» uiw. w^uuwuuujg u«u««« v* v^^i^ 

of Retzius 8 for the fixatiou procedure of the pr«cnt ^a>« ^ the operative ar«. la addWon, as best shown in 

invention. The baUoon is then aspirate* and removed from ^G. 12, pubic bone 12 fa^? away fcom the laparoscope at 

the pre-peiitoneal region. "^Sle approximately 45«. The angularity of pubic bone 

, AJttiougli the SPACEMAKER device has an integral ^ P™^'^« ^'^ "Pf^'^Yf '^'fj'^' '^^^^^ 

trocar wl^ may nonnaUy be left in the infraumbmcal « overcome by the apparatas and methods of the present 

SoTfa iS«snt of &e laparoscope; the only size ^"vention. Simply dnDing mtopuhicbone 12 usmg pnor art 

SSy wdb^ too amaU the%cedaie of the *ro"gh the laparoscope is not advisable because 

^rfn^nlion. Obviously apropedy siid integral trocar ??„'^ « '""[^ f downwardly dimng ttie 

Er '^re.^l^^^^Sf St 30 Sr!2^rdol=y ray'TmTeuSis^^^^ 

maaon A " ">i^WOLF operato^^ wouldlite to produce a bore in pubic bone 12 

^S^ITZ L^^f^^'pSS^^gL^rrien 3S w"<* ^«- angle of Spto^ly 45^^^^ 

msufflatedprefe^blyw^ ^^^^^^.^--J^^^^^^^^ 

10 and abou 30 mm Hg thereby furttier expanding the ^^^^ ^^^^^ g,, 

S'Ssl '^'^^'"'^^^ exceUentlaparoscopic vision ^Er to bTp Jed in the b«e thus proceed. 

""AltoS^ite balloon dissection procedure is highly *° , AppUcant has dwdoped a novd 

effective,tether dissection of the spaHf Retzius is ^i- for creatmg«tereqp«d bores mlbe pubic bo^^ 

ne^ssary in order to provide die necessary acc^sfto l^aroscope.mm^ and appaiams avoid the use rf^^^ 

SSubicbon7andtheperiu^tissue.AllhouJ,thismay shaip tips whjle stm enabhng toe sjHge^^^^^^ 

be^Wlishedbym^of aCX),laseroradStrocauter^ fte boresm thepubic bone without a ndc of misahgmnent 
J . l"*^ " t±^j„ x^^^^A :* 45 during the bore creation process. In order to produce flic 

device through the toaroscopc already inserted, it is pres- u *i -^^ 

entlyprefetr^Uiat Jadditio^Smmtrocarbeinser^in " mstmment a las«r is first 

thcSie snprapnWcally.Ainig.tion/suctionA.oyledevice "^"y^*.*" f?**"" cone-shaped crater m ftcpubicbone 

(such as that ^rfactnrid by US SuigicaD is then im«tted i?^^' ^ ^^.^"^ 

taTthe mL» of Retzius t^gb smaller trocar. TOs Pfnosteum and corUca^^ bone, thereby proyidmg access to 

i^vM not only assist in fiX dissection of the space «• soft cancellous, or tnbeaUar, bone. In this fashion a dnfl. 

afRetzius,b»twiU^alsoprovidethenecessary iirigationand ^ ^} T'^XZi^^ 

suction whfletheotheriTtrumentsnecessaryferperforming cn«,loyrf to create fte pn^erly-sized l^^ 

the present procedure are employed through the infraum. In order to create the ^ «=rata m the pubic bone, a 

biU<il trocar The resuU of tolher dissection is that vision COa ^ ^ ^ SHARPLAN 20 watt) is mserted 

far superior to the standard MMK or Buich procedures 55 through the l^scopic channel, and is employed to crca^ 

employing a fuU abdominal incision will be provided, since « cone-shaped crater digh^ larger than <»« <i«meter of toe 

itldifficult in these procedures for the surgeon to see the ^ ^ to the puhic bone on cither side of the putac 

underside of the pubic bone where the anchors must be symphysis. TTie diameter of the hsa: boun is piefeniMy 
placed without the surgeon placing his or her head on the aboutl mmLandtherrforetheco^ 

stomach of the patient In this fashion, unobstructed laparo- «» the pnbic bone is shgfly larga than 2 mmin diametcL The 
scopic access tTthe pubic bone and the paiurethral tissue f^ter diould be suffidentiy deep to readi the (anceUous 
necessatyforpeifomSngthepiocedureofthepresentinvcn- bone. A crater u cstoblished on either side of the putac 

tion is iffovided " ' ' symphyas directly above and approximately 1 cm lateral to 

^ ■ ^ the periuretfaral fascia at the UVI. FIG. 21 depicts the space 

B. Creation of Bore in Ribic Bone Retzius after creation of bores 9 and 17 in pubic bone 12 
E should initially be noted that the procedure of the on eithei side of pubic symphysis 7. The desfred placement 
present invention may be cnqdoyed with any of a variety of location can be readily determined through means of die 
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Optics of the laparoscope, as proper dissection of space of of collar 26. Intermediate portion 27 not only allows the 

Retzius 8 will provide sufficient vision for proper identifi- provision of collar 26, but also adds rigidity to the tamper 

cation of the appropriate structures in the patient Jf needed, tool. IntennediatB poition 27, however, should be signifi- 

the surgeon may use one or more lingers to press upwardly candy smaller in diameter than the opoative channel of the 

on the periurethral tissue on either side of die uredira within 5 l^)acoscope so that sufiGlcient vision of the operative region 

tht vagina in order to properly position the two starter is provided. Ptcferably,tiie length <rf conical baring tip 21 is 

craters in the pubic bone. between about 1, and 3 cm, and most preferably about 1.4 

Once access to the cancellous bone has been i«ovided by cm. Intermediate portion 27 is preferably between about 2, 
the cone-shaped aatcrs created on either side of the pubic. and 6 cm, and most preferably about 5 cm. 

symphysis using die laser, die bore for insertion of the ,0 m order to provide stabiHty during the boring procedure, 

anchormay bereadily createdusingtiiednUtampcrtool of cylindrical guide portion 28 is also included on the drill 

the present invention. Since the canceUous bone is sipifi. ^ ^ ^as first end 29 and second 

candy soft^ than the pen^osteum or cortical bone, it is not 3^ j^^^ ^9 is attached to intermediate portion 27 at 

necessary diat a sharp awl or dnll bit be used to create die ^ Cylindrical guide portion 28 

bore.Ratoer,ablunttypointeddriUtampertod ^5 preferably has a diameter sHghtiy less Aan the operative 

whcrem the end of die tamper tool is not siffiacnUy sharp laparoscope. In tiiis fashion, guide portion 28 

topuncturethebladd^orothersofttissueundernom^ ^ ^^^^^ laparoscope to 

TTus provides a si^cant advantage m that damage to the ^^^^^ placement of die bores. Second end 30 of 

bladder or o&ar soft tissue structm^ and thepatient may be ^8 is preferably attached to handle 31. While 

readily avoided, and drill guides and the hke which must be 20 handle 31 is shown as having a flat end portion 32 and 

used widi die MrTEKInstniments and simih^pamtus^^^ ^ ^^^^ 33 ^^^^ 3^ ^ 

be avoided. As wdl be understood, tiie Mlim dnU guides ^ ^^^^ ^ ^1^^ 

camiot possibly be employed lap^^scopicaUy. The laser invention. Handle 31 faciUtatcs the proper manipulation of 

employed to create die cone-shaped craters c^ be readily ^ ^1 tiirough die laparoscope, and provides 

aligned in die proper location, widiout nsk of sl^pagc or 25 ^ ^^cientiy fiim sm&ce 32 up«i which force may be 

odiermadveitentmovementdunng die procedure. The laser- ^^^^ ^ ^^^^ operation. Ciuide portion 28 

aeated craters can tfien be readily employed to insure diat ^ferably has a lengdi between about 50 and about 55 cm, 

die bores for anchor placement are created in die exact, preferably about 52 cm. The overall lengtii of die 

desired location, ^ ^ tamper tool of the present invention therefor permits 

The drill tamper tool of die present invention is shown in 30 sufficient access to the pubic bone, while also providing an 
FIGS. 5-7, and comprises an elongate rigid member 20 ergonomically-effective boring operation durough die lap- 
having a distal end which comprises a conical boring tip 21. aroscope and ensuring duit tiie tool does not interfei^ widi 
End 22 of conical boring tip 21 preferably has a cross section anesthesiologist, 
similar in size and shape to the crater created in the pubic 

bone by die laser. In this fashion, alignment of conical 35 c. Insertion of Bone Anchors in Pubic Bone 
boring tip 21 within the crater will be relatively easy It is 

also preferred diat end 22 of conical boring tip 21 be blunt preferred anchor for use in die present invention is 
so that it wiU not penetrate soft tissue such as die bladdo* shown in FIGS. 3 and 4, and is identical to tiiat disclosed in 
during normal use (i.e., not sufficiently sharp to penetrate U.S. Pat No. 5,207,679, whidi is herein incorporated by 
soft tissue or organs during noimal use). Certainly, however, 40 reference. Anchor 9, whidi is preferably made of titanium 
conical boring tip 21 should be sufficicntiy diin and blade- ^lloy or otticr suitable material, has a cylindrical body 40 
like to permit boring tip 21 to create die bore in die soft and a conical end 44 attached diercto. At least two flexible 
canceUous bone by use of hand force duough die laparo ^art)s 41 curve outwardly away from body 40. A groove 42 
scope. In tiiis regard, conical boring tip 21 is preferably is provided on ddicr side of body 40 at die end opposite to 
shaped similar to a flat bladcd screwdriver. Thus, boring tip 45 conical end 44. In addition, cylindrical end 45 extends away 
21 has tapered side surfaces 23 and 24 which terminate in adjacent groove 42. The longitudinal axis of 
portion 25 which is of a circular cross-section. The diameter cylindrical end 45 is aligned widi die longitudinal axis of 
of circular-crossection portion 25 is identical to die diameter ^ody 40. TTie diameter of cylindrical end 45 is preferably 
of die bore which will be created in die pubic bone. By equivalent to die diameter of body 40 widiin grooves 42 
rotating die drill tamper tool while simultaneously pressing 50 positioned on opposite sides of body 40. As will be under- 
boring tip 21 into die aater in die pubic bone, the desired stood below, diis structure facilitates die attachment of 
bore will be readily created dierdn. The diameter of portion anchor 9 to an insertion looL 

25 is also approximately the same as die body of the anchor As best shown in FIG. 4, body 40 and cylindrical end 45 

to be inserted into the bore. have an aperture 43 provided tfacredirough. Aperture 43 is 

In order to ensure sufficient support for the bone anchors ss sized so as to accommodate a suture appropriate for the 

of the present invention, it is also important that the anchor fixation procedure of the present invention. It is preferred 

be seated deq) widiin die pubic bone. In order to ensure that a size 0 GORE-TEX suture be employed, and thus 

proper depth of the bore, therefore, collar 26 is provided on anchor 9 and its accompanying aperture 43 should be sized 

the drill tamper tool. Collar 26 is of a larger diameter than accordingly. The use of a GORE-TEX suture is prefored for 

conical boring tip 21, and therefore will act as a stop 60 reasons of strengdi and non-elastidty. Certainly odier types 

preventing further penetration of the drill tamper tool into of sutures could be employed if necessary. A portion of 

the bone. Aldiough coEar 26 is shown as tapering in diam- suture 10 is shown in FIG. 3 having been inserted through 

etcr between conical boring tip 21 and intermediate portion aperture 43. 

27, it is also possible that collar 26 simply comprise a The insertion of anchor 9 is relatively straightforward, 

non-tapered end of intermediate portion 27. Intermediate 65 and merely requires that the anchor be pressed completely 

portion 27 has a diameter signiflcandy greater than that of into the bore which has previously been created in the pubic 

conical boring tip 21, and is positioned on the c^posite end bone. Ereferably. anchor 9 is inserted into the bore in the 
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pubic bone until conical end 44 reaches the distal end of the 
bote. The bore should be at least as long as the length of 
anchor 9, however, it is preferably considerably longer to 
ensure sufficient support for the aacfaor. As anchor 9 is 
pressed into the bore, flexible barbs 41 will be con^iressed 
against body 40 as they are inserted past the hardpenosteum 
and cortical bone surrounding the bore. Once widun the 
bore, however, flexible barbs 41 will tend to spring back into 
the soft cancellous bone, thereby securing flie anchor in 
place. A slight tug on the tails of the suture 10 will also cause 
barbs 41 to further deploy. 

In order to insert anchor 9 into the bore previously created 
in the puhic bone, the andior insertion tool shown in FIGS. 
S-10 may be employed. Thus, after the drill tamper tool has 
been employed to create the necessary bores, the anchor 
insertion tool of the present invention having an anchor and 
threaded suture loaded thereupon, is inserted into the lap- 
aroscope for proper seating of anchor 9. 

The anchor insertion tool of the present invention com- 
prises a dgjd elongate member 50 having a handle 51 at one 
end, and an anchor-receiving tip 52 at the opposite end of 
dongate member 50. As was the case with the drill tamper 
tool, handle 51 can be of any variety, and that shown is only 
the presently-preferred embodiment of this handle. Anchor- 
receiving tip 52 is similar in construction to that shown in 
HGS. 4-6 of U.S. Pat No. 5,207,679. Anchor-receiving tip 
52 is constructed so as tomatingly receive anchor 9 in order 
to facilitate insertion of anchor 9 into the bore. As will be 
apparent, tiie longitudinal axis of anchor-icceiving tip 52 
should be aligned with the longitudinal axis of elongate 
member 50. Anchor-receiving tip 52 is cylindrical in nature, 
having a diameter approximately equivalent to body 40 of 
anchor 9. In this manner, at least a portion of anchor- 
receiving tip 52 may pass through the bore in the pubic bone 
during the anchor insertion process to properly seat the 
anchor completely within the bore. 

Anchor-receiving tip 52 has a pair of guide tabs 53 
extending from the end of anchor-receiving tip 52 on either 
side thereof. Guide tabs 53 are sized and shaped so as to be 
matingly received within grooves 42 positioned on either 
side of anchor 9. Anchor-receiving tip 52 also has a cylin- 
drical slot 54 aligned with the longitudinal axis of tip 52. 
Cylindrical slot 54 should correspond in size and shq)e to 
cylindrical end 45 of anchor 9 in order to matingly receive 
die same. It is also preferable that the distance between 
guide tabs 53 be sli^tly smaller than the distance between 
the corresponding grooves 42 on anchor 9, In this fashion, 
guide tabs 53 as well as cylindrical slot 54 will apply 
compressive force against anchor 9 thereby more securely 
holding anchor 9 in place when loaded within anchor- 
receiving tip 52. 

Since suture 10 will extend outwardly on either side of 
anchor 9, it is preferable to provide a means for ensuring tiiat 
suture 10 is not abraded by the bone surrounding the bore 
during the insertion process. Thus, a pair of tapered grooves 
55 are provided on either side of the anchor insertion tool, 
and extend from the end of anchor-receiving tip 52 along at 
least a portion of the length of elongate member 50. As best 
shown in FIG. 10 wherein anchor 9 has been loaded upon the 
insertion tod, grooves 55 ensure that the sutures will be 
protected by anchor-receiving tip 52 and a portion of elon-. 
gate member 50 during the hisertion process. Since any 
nicks in the suture may compromise the strength and per- 
manency of the fixation, it is important to ensure that the 
suture is not damaged in any fashion. 

Anchor-receiving tip 52 should also be of the proper 
length to ensure deep placement of anchor 9 completely 
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within the bcffe. Thus, the length of the combination of 
anchor-receiving tip 52 and bone anchor 9 when loaded in 
the manner shown hi FIG. 10 should bt equivalent to the size 
of the bore created in the pubic bone. Since die diameter of 

5 elongate member 50 is significanfly greater than that of 
anchor-receiving tip 52, distal end 56 of elongate member 50 
will firmly abut the pubic bone once the anchor has been 
completely inserted into the bore. In this manner, the sur- 
geon can be certain that the anchor has been se^ed to its 
ccmiplete and proper depth. 

As. was the case with the drill tamper tool of the present 
invention, elongate member 50 further comprises an inter- 
mediate section 57 and a guide portion 58. Intermediate 
portion 57 should have a diameter sufficiently less than that 

j5 of the laparoscope in order to provide adequ ate vision for the 
surgeon, and intermediate portion 57 also has distal end 56 
described above. Preferably, intermediate portion 57 has a 
length between about 2 and about 6 an, most preferably 
about 5 cm. It should be kept in mind that, as shown in FIG. 

20 10, suture 10 will extend along the length of intermediate 
portion 57 on either side thereof. This consideration must be 
kept in mmd when sizing the diameter of intermediate 
portion 57 to ensure not only that it can be easily inserted 
through the laparoscope, but also to ensure adequate vision. 

25 Guide portion 58 will necessarily be slightly smaller than 
the diameter of the guide portion for the drill tamper tool 
previously described, since, as shown in PIG. 10, suture 10 
will extend along cither side of guide portion 58. With this 
in mind, the total of the diameter of guide portion 58 and 

30 twice the diameter of suture 10 should be only slightiy less 
than the inside diameter of the operative channel of the 
laparoscope. In this fashion, guide portion 28 provides a 
rigid support for the surgeon during the anchor insertion 
process. Preferably, guide portion 58 has a length between 

35 about 50 and 55 cm., most preferably about 52 cm. This 
provides an overall inserter length comparable to that of the 
drill tamper tool, thereby providing tiie same advantages 
witii regard to the tamper tool length. 
In order to effectivdy employ the procedure of the present 

40 invention Iqiaroscopically, it is necessary that the two tails 
of suture 10 be controlled as much as possible. If the sutures 
are permitted to hang away from anchor 9 or the anchor 
insertion tool, flie tails will generally become balled within 
the space of retzius, thereby making the suture tying pro- 

45 cedure difficult, if not inq>ossible. Although the sutures may 
be held against the anchor insertion tool by hand. Applicant 
has developed a more effective manner of accomplishing 
this. Thus, first and second shouldered depressions 59 and 60 
are pr^erably provided about the circumference of guide 

50 portion 58. A small rubber band 61 (as shown in FIG. 10), 
or other suitable elastic band, may be held witiiin each of the 
two shouldered depressions, with the two tails of suture 10 
held bencadi rubber band 61 on either side of guide portion 
58 as shown. Pint shouldered depression 59 is preferably 

55 positioned approximately 10 cm from the ends of guide tabs 
53. Second shouldered depression 60 is preferably posi- 
tioned about 40 cm from guide tabs 53. Both shouldered 
depressions act, in conjunction with an elastic band con- 
tained therein, to hold suture 10 in place on the sides of the 

60 anchor insertion tool. 

In addition to holding the suture in place on the anchor 
insertion tool, die Mouldered depression/elastic band com- 
bination fruther inqiroves die laparoscopic procedure of the 
invention by not only assisting in seating the anchor, but also 

6S in the suture retrieval process. As shown in FIG. 20, the 
anchor insertion tool of the present invention, with a pre- 
loaded andior and suture assembly attached thereto, is 
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insefted througli the laparoscope for placement of the anchor eadi tail penetrates the periurethral tissue along an imagi- 

as previously described. Once the ancbor has been seated naiy line extending substantially peipendicularly away from 

within the bore, the anchor insertion tool is then pulled the urethra. Each tail may then be pulled out of the vagina 

outwardly utilizing handle 51 contained tfiereon. The com- for purposes of tying. 

binatioQ of shouldered depressions S9 and liO and rubber- s The suture tails are tied to one another using a series of 

band 61 act to provide tension in suture 10 which in turn standard surgeon's knots, and each knot is slid by hand to the 

pulls outwardly on anchor 9 which is now contained in the point in the vagina at which the suture tails were previously 

bore. This outward force on anchor 9 will cause flexible retrieved. The tails are tied to one another in a sufficiently 

barbs 41 to extend outwardly into the cancellous bone tight fashion so that suture 10 creates an upward force on the 

surrounding the bore, thereby further securing anchor 9 in 10 periurethral tissue adjacent the urethra in order to elevate the 

position. In other words, this outward force on suture 10 by urethra at the UVJ and restore the urethra to its proper angle. 

the drag created by the shoulder depression/elastic band The position of the urethra can be readily observed by the 

combination will act to deploy the previously compressed surgeon as this procedure is peifonned, thereby ensuring 

barbs 41 on anchor 9, thereby rigidly securing anchor 9 that the urethra is restored to the desired angle. The entire 

within the bore. is procedure (anchor insertion, suture retrieval, etc.) is then 

In order to facilitate the surgical procedure of the present repeated for the anchor placed on the opposite side of the 

invcntiion, the drill tamper tool and the anchor-insertion tool pubic symphysis, and the suture tails of that anchor are 

described above may be provided in the form of a reusable pulled into the vagina through the periurethral tissue on the 

surgical kit opposite side of the urethra as the first suture tails, lying is 

20 then performed in the same fashion, thereby elevating the 

D. Fixation of Periurethral Tissue at the UVJ Via other side of die urethra to therd)y completely restore the 

Suturing urethral angle at the UVJ. 

..^ A The result ofthis process is best shown Id FIQ. 2, wherein 

Once the anchor and suUire assembly have been secured ^^^^^ ^ cohesponding suture on 

'^'^n'^^t.^L''^''^.^. '^^^^^ ^ tiieoppositesideoftheurethrahaverestorcdtheurethrato 

toutilizethetwotadsof tiiesut^^ ^^^^ 1^ ^^^^^ ^ ^^^^ ^ ^ 

tissue on tiie cohesponding side of the ^ethra at the UVJ. ^^^^ ^ directly beneath the urethra, since doing 

Apphcant has found that^^^^ mos^ effective means for would cre^ie the risk that the suture would cause urcthr^ 

accomphshmg tius is to puU each tail of the suto. through woekage. After tying, the remaining tails of suture lOarecut 

the peaurethral tissue mto the vag^^^ 30 atd^faiotTlie^on of suture iLe^ 

two tails may then be easily tied to one another witiun the epithelize vimn three to four days, and the patient will 

vagma to provide the necessary support^ and ehmmatmg any J ^^^^^ ^^^^ ^^^^^^^ ^ ^ 

need for laparoscopic suture tying. Obviously, however, a e^^entfixation of the periuretiiral tissue on both sides of 

means for retneving die suture tails must be provided. {j^^ ^^^^ ^^^^ ^^^^^^^ ^ 

The method of suture retrieval doing is best shown in HG. 35 and eliminating the SUI. After completion of Uie tying 

20, which is a perspective view of the procedure with process, the surgical area within tiie patient is flushed with 

portions of die patients anatomy cut-away for purposes of ^ lidocaine solution, die laparoscope and trocars 

darity.As shown in FIG. 20, as tfieandior insertion tool of removed, a stronger Hdocaine solution is applied to the 

the present invention is partially witiidrawn from die patient indsion sites, and the incisions arc dosed in die usual 
through die laparoscope, first shouldered depression 59 in 40 fashion. The Foley cadieter may then be removed, and die 

combination with nibbcrband 61 will cause bodi suture tails patient permitted to recover in die usual fashion. Normal 

to be tensioned between the anchor and the anchor insertion everyday activities may be resumed within 2-3 days, 
tool as shown. Were this not the case, the suture tails would 

merely fall into die space of Retzius similar to a ball of yam, Suture Retriever 
and thereby be dif&cult (if not impossible) to retrieve. While 45 In order to pull the tails of suture 10 through the entire 

the suture tails could be tensioned between the anchor and thickness of the periurethral fascia and vagina mucosa, 

the anchor insertion tool by pulling outwardly on the sutures, various tools can be employed. For exan^le, a U.S . Surgical 

diis would unnecessarily require an additional pair of hands. Auto-Stitdi tool may be ^ectivdy employed for this pur- 

Thus, the shouldered depression/rubber band combination is pose. It is critical, however, that the tool employed being 
also effective in diis regard. so capable of readily be inserted through the periurethral tissue 

Onoe die anchor insertion tool has been partially removed from die vagina into the space of Retzius, while also being 

in order to tension the suture tails in the manner shown in capable of grasping the suture tails. It is also critical that the 

FIG. 20, a suture retrieving tool may be inserted into die siufaces contacting suture 10 be perfectly smooth in order to 

vagina and dien pressed upwardly on one side of die ureUira eliminate the risk of nicks or cuts in suture 10 which would 

into die space ofRetzius in order to retrieve one of the suture 55 obviously con^vomise the effectiveness of tiie procedure, 

tails in the manner shown. Thus, the suture retrieving tool Applicant has devdoped a novd suture retriever for accom- 

must have a sharp point capable of passing completely plishing this purpose which provides a convenient and 

duough the full tfiickness of the periuretiiral fascia and simple means of retrieving the suture tails, 

vaginal mucosa adjacent die urcdira. The suttffe retrieval The suture retrieval tool of die present invention is 
tool must also have a means for grasping the suture tail and 60 depicted in FIG. 11, and con^irises metal retrieving end 65, 

pulling the tail back dirough die full diickness of the midshaft 66, and handle 67. Midshaft 66 and handle 67 may 

periurethral and vaginal mucosa by means of the same entry be singulariy molded from pdycarbonate or a similar FDA- 

hole created by the sharp point Each tail is pulled into die approved material in the t>^cal fashion. As shown in FIG. 

vagina in this fashion at the proper location. Ptefaably, one 12, handle 67 is also preferably knurled in order to fadlitate 

tad is pulled into the vagina approximately 1 cm from the 65 grasping and manipulation of the retriever. Metal retrieving 

urethra at the UVJ, and the other tail is pulled into the vagina end 65 is preferably made of stainless sted and can be 

approximatdy 2 cm lateral from die uredira. In other words, secuidy molded into distal end 68 of midshaft 66. 
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Metal retneving end 65 comprises a rigid, rod-like shaft the present ooafiguration ensures that the retrieving end 65 

69, and a sharp tip 70 capable of penetrating the periurediral will enter die space of Retzius at an angle of approximately 

tissue. The diameter of distal end 68 is preferably signifi- 90 degrees to the tensioned suture tails (Le., the suture tails 

cantly greater than that of shaft 69, and will act as a stop in tensioned between the anchor and the anchor insertion tool), 

order to limit the penetration of the suture retrieval tool into 5 This perpendicular relationship allows for effective snaring 

the space of Retzius. Thus, the length of shaft 69 and tip 70 suture, as well as improved vision of the retrieval 

may be selected so as to ensure ihsX when the suture retrieval through the laparoscope: 

tool is insetted into the space of Retzius through the vagina _ ^ ^ . u u »* o a u * ^ 

thatshaiptipTOv^ngJendlybeincapabteofstrikmg^ Eteferablyiimckhaft 66 is between *out 2 and about 6 

suiroundtog softtissul . ' cia m ength most Fcft«My 

„ . . j^-^^ ^ , m, ^° sectional area of midshaft 66 should merely be a Size chosen 

Retneving^d 65 further co3^^^^ to provide the necessary rigidity while also not blocking 

«tendsawayfi^msfaaipUp70 ^Y^^ ^ Lik^^^ 

69.Shaft69,ieturnleg71andtheunto^^ handle 67 is Feferabl>about 4^1 lon^^ 

dius create an inverted U-shaped region ce^Mc of ensnar- ^ 67rcnuuns completely outside 

mg suture 10 for retoeval purposes. The distonce between ^^^^ ^ diameter of handle 67 should be chosen so 

return leg 71 and shaft 69 m the region of the mvcrtcd ^s to provide a comfortable and secure means of grasping the 

U-shape IS preferably approxi^ the same diameter as retrieval tooL Preferably, handle 67 is about 3 cm in 

suture 10. In this fashion, and as shown m FIG. 20, after diameten 

sharp tq) 70 has penetrated the periurethral tissue adjacent 

the vagina in order to enter die space of Retzius, the inverted p; Surgical Teinplate 
U-shapc may be pulled downwardly over a suture tail, 

ttiereby snaring the suture. Metal retrieving end 65 may then While the placement of the sutures at the UVJ may be 

be pulled back through the periurethral tissue, and the tail of accomplished by merely feding for the correct location 

suture 10 wiU remain snared between return leg 71 and shaft witWn the vagina by hand, particularly in relation to the ball 

69 directly beneath sharp tip 70. Althougji the suture tail will ^® ^^^^ catheter. Applicant has developed a novd 

slide wiAin the U-shaped region, it will nevertheless be ten^late which greatly simplifies proper placement of the 

pulled into the vagina. sutures. This device not only prevents bladder injuiy, ure- 

One critical feature of the suture retriever of HG. 12 is thral injury, or vascular accidents, ttie template also ensures 

that the inner surfaces of metal retrieving end 65 which a proper distance between the two suture tails to ensure that 

contact suture 10 must be rounded and smooth in order to 30 there is adequate periurethral tissue between the taHs to 

permit suture 10 to freely sHde within the inverted U-shaped provide the necessary support Obviously if the suture tails 

portion as the retriever is withdrawn. This prevents nicking are placed too close to one another, there is a risk that the 

or fraying of the suture whfle stiU permitting the suture tail suture will tear through the periurethral tissue and eliminate 

to be withdrawn. Thus, the only sharp portion of metal the fixation. Thus, a tenq)late is provided wherein the 

retrieving end 65 is sharp tip 70. 35 template has at least two apertures which may be properly 

While it is possible that handle 67, midshaft 66, and metal positioned on cither side of the urethra. The suture retriever 

retrieving end 65 may all be positioned along the same may then be inserted through these apertures and diereafter 

longitudinal axis thereby forming arigid, elongate structure, through the periurethral tissue in order to snare the suture 

AppUcanthasfoundthattheprocessofthepresentlnvention tails in the manner described previously, 

can be suiq)lified if the elements of the retriever have the 40 The presently preferred template is depicted in FIGS. 

angularrelationshq>indicatedinFIG.ll.Thisisparticularly 13-17. The template comprises a trough 80 of arcuate 

true when the tenoplate of the present invention (to be cross-section, wherein trough 80 is sized so as to cradle the 

described further herein) is employed. Thus, metal retrieving patient's urethra when properiy positioned. First and second 

end 65 preferably is positioned at an angle of between about wing members SI and 82 extend away from opposite sides 

50 degrees and about 80 degrees, most preferably about 60 45 of trough 80, preferably petpendiculaiiy to the longitudi- 

degrees, to midshaft 66 (this angle is indicated as A in FIG. nally. axis of trough 80 in the manner shown. Most prefer- 

11). Likewise, handle 67 is preferably positioned at an angle ably wing members 81 and 82 extend perpendicularly away 

of between about 50 degrees and about SO degrees, most from opposite sides of trough 80 at the upper most edges 83 

preferably about 60 degrees, to handle 67 (this angle is and 84 of trough 80. First and second suture guide apertures 

indicated as B in FIG. 11 ). Thus, the longitudinal axis of 50 85 and 86 are positioned in each ofthe wing members 81 and 

shaft 69 of metal retrieving end 65 will be parallel to the 82 as shown. The guide apertures are positioned so that 

longitudinal axis of handle 67. In this fashion, when the whentheurethraof the patient is properly positioned within 

retriever of the present invention is employed midshaft 66 trough 80, guide apertures 85 and 86 on each wing will 

will generally be positioned parallel to the longitudinal axis indicate the proper location for the sutures. First suUire guide 

of the vagina. Metal retrieving end 65 will then extend 55 aperture 85 is positioned so that the first tail of suture 10 will 

upwardly through the periurethral tissue into die space of penetrate the periurethral tissue approximately 1 cm from 

Retzius as desired. As best shown in FIG. 20, handle 67 will the urethra adjacent the UVJ. Second guide aperture 86 is 

thereby extend downwardly outside of the vagina, and thus preferably positioned about 1 cm further away from, the 

sharp tip 70 may be readily forced duKHigh die periurethral urethra along a line perpendicular to die longitudinal axis of 

tissue as desired merely by pushing upwardly on handle 67. 60 trough 80. In other words, the distance between first suture 

As shown hi FIG. 11, the transitions between handle 67 guide aperture 85 and second suture guide aperture 86 is 

and midshaft 66 as well as between midshaft 66, and preferably about 1 aa In diis manner, the siugeon can be 

retrieving end 65 should be gently curved in order to ease confident fliat sufKdent periurethral tissue will be present 

placement It should be noted that angles A and B can vary between the two suture tails. 

significantly, however it is preferred diat they be as dose to 65 It is certainly possible that the teu^late of the present 

one another as possible so that the paralld rdadonsh^) of invention may merely be bdd in place by hand, and in fact 

handle 67 and retrieving end 65 is maintained. In addition, the downwardly sloping nature of the underside wing mem- 
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bcrs 81 and 82 are suitable for placement of the surgeon*$ 
fingers thereunder. Additional alignment means are prefer- 
ably provided, however at a TninimuTn, end wall 87 is 
provided at the end of trough 80 furthest away from the 
suture guide apertures. Thus, as long as the template is 
properly sized for the length of the patient's urethra, the 
surgeon may hold the template in place with end wall 87 
abutting the outermost end 89 of urethra 4 in order to ensure 
proper alignment For example, if the length of the patient's 
urethra is determined to be three cm, the distance between 
end wall 87 and first and second guide apertures 85 and H6 
should be between about 2.5 and about 3.2 cm, most 
preferably about 2.8 cm. The guide apertures should also be 
between about 0.25 and about 0.5 cm from distal end 91 of 
the wing members (FIG. 13). As long as the template is 
positioned with end wall 87 abuttiiig the outemiost portion 
of the urethra, the surgeon will be assured that the sutures 
will be properly placed without risk of puncturing the 
bladder, or urethra. 

While the surgeon may employ two fingers beneath wing 
members 81 and 82 to hold the template in the proper 
position. Applicant has found that the provision of arcuate 
alignment member 88 secured to end wall 87 may be 
effectively employed for securing the template in place 
without ^e need for the surgeon to hold the template in any 
manner. Alignment memb^ 88 is preferably positioned 
parallel to trough 80, with the center line of alignment 
member 88 aligned with the center line of trough 80. 
Alignment member 88 may either extend away from trough 
80 as shown in FIG. 13, or alternatively may extend away 
from end wall 87 directly along the interior of trough 80 as 
shown in FIG. 18. 

When the embodiment of FIGS. 13-16 is employed, 
alignment member 88 is preferably sized so that when the 
template is manufactured frx>m a resilient material, align- 
ment member 88 may be rigidly snapped about Foley 
catheter 14 as shown in FIG. 20. Thus, the shaft of Foley 
catheter will be secuiely held within alignment member 88, 
and die surgeon need only pull outwardly on the Foley 
catheter while sliding the ten^late into the vagina towards 
die urethra until end wall 87 abuts end 89 of urethra 2. Hie 
ball of the Foley catheter will thus be positioned at the UVJ, 
and the tenq)late will likewise be positioned at the appro- 
priate location assuming that a template of the proper size 
has been selected based upon the length of the urethra. 

As an alternative to providing various sizes for the 
template of the present invention, a single, larger-sized 
template may be employed provided that alignment member 
88 is snapped about the shaft of Foley catheter 14 in the 
proper location. Thus, instead of abutting end wail 87 
against end 89 of urethra 2, end wall 87 is instead aligned 
with the appropriate graduation along the shaft of Foley 
catheter 14 based upon the previously-measured length of 
the urethra. Likewise, end 90 of alignment member 88 could 
alternatively be aligned with the appropriate graduation 
along the shaft of Foley catheter 14 in order to provide the 
proper placement of die template based upon the length of 
the patient's urethra. 

FIG. 18 depicts yet another alternative embodiment for 
the template of the present iovention in which alignment 
member 88 ejctends along the interior of trough 80. In 
employing this embodiment, alignment member 88 is 
inserted into the urethra along with Foley catheter 13 untQ 
end wall 87 of the template abuts end 89 of urethra 2. As will 
be understood, therefor, an appropriately-sized template will 
ensure proper placement of the sutures. 

Finally, the template of the present invention can be 
manufactured of any suitable material such as pdycaibonate 


52,654 

20 

or other FDA-appcoved plastia The ten^)late may be readily 
molded using known technology, and is preferably manu- 
factured as a disposable, single-use item. The drill tamper 
tool and anchor insertion tools, on the other hand, should be 
s made from medical-grade stainless steeL The handles, 
however, may be polycarbonate or otha FDA-approved 
plastic. 

Alternative, and Presently Bref eired Anchor and 
Andior-lhsertion Tool 

10 

As mentioned previously, and as best shown in FIG. 19, 
pubic bone 12 falls away from the Iq)arosoope at an angle 
of about 45^ to 60". Thus, it is in^ossible to create a bore 
in the pubic bone which extends perpendicularly from the 

IS suxf ace of the bone. Thus, the bore produced in pubic bone 
12 extends inwardly at an angle of between about 20° and 
about 60"^. In other words, as shown in FIG. 23 which is a 
cross-sectional view of pubic bone 12, when bore 13 is 
viewed in cross-section as shown, the angle between surface 

20 100 of the pubic bone and b>ore 13 at X will be between 
about 20° and about 60°, preferably about 45°. During the 
lq)aroscopic surgical procedure of the present invention, the 
surgeon may readily modify angle X in order to provide an 
angle which corresponds to that of the anchor to be 

25 described (preferably about 45°). This may be accomplished 
by inflating or deflating the abdominal cavity as needed in 
order to change the angle of the laparoscopic channel in 
relation to flie pubic bone. Since interior surface 102 of 
cortical bone 101 is parallel to outer surface 100 of pubic 

30 bone 12, this same angular relationship will exist within the 
interior of the bore. When an anchor such as that disclosed 
in FIGS. 3 and 4 is employed, one will immediately recog- 
nize that this angular relationship of suiface 102 and boie 13 
will only pennit the lower barb of the anchor to contact 

35 surface lOZ Since cancellous (or tribecular) bone 103 offers 
veiy little support for the anchor, only the contact between 
the lower most barb of the anchor of FIGS. 3 and 4 and 
surface 102 provides the princ^le support whidi prevents 
the anchor from being pulled out of the bore. 

40 When anchors of the type shown in FIGS. 3 and 4 are 
tested for pull-out strength, they are typically puUcd only in 
the direction of arrow B. After the urethropexy procedure of 
the present invention is accomplished, however, any force 
on the anchor is most often in the direction of arrow A. As 

45 will be readily understood, due to that fact that only the 
lowCT barb will be in contact with surface 102, it is possible 
for the andior to be pulled out of the bore due to forces 
acting in the direction of arrow A. This results from the fact 
that the end of the anchor to which the suture is secured is 

50 able to pivot downwardly in the direction of Arrow A since 
cancellous bone 103 offers little support 

In order to overcame the problems of the prior art anchor 
designs noted above, the present applicant has developed a 
new anchor design shown in HGS. 23-^. The shortoom- 

55 ings of the prior art are oveiconie by modifying the orien- 
tation of the wing members or barbs to ensure that the 
external ends of the wing members (Le., the portions which 
contact inner surface 102 of the cortical bone) have an 
angular relationship corresponding to the angular relation- 

60 ship between bore 13 and surface 102 (to be further 
described in detail below). Thus, as best shown in FIGS. 24 
and 25, anchor 139 comprises cylindrical body 140, at least 
three wing members (barbs 141, 142 and 143), and aperture 
150 positioned in tab member 151. Body 140 is similar to 

65 that of the prior art designs, however distal end 160 may be 
rounded since it is relatively easy to urge distal end 160 into 
cancellous bone as needed. The conical shape of theprior art 
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design, however^ will certainly woik. Ptoximal end 161 is 24) may also be angled in relation to the longitudinal axis 

preferably perpendicular to longitudinal axis 162 of body 162 as shown in order to cx)rrespond with the external ends 

140 to thereby provide a flat proximal end surface which of the wing members, should these external ends be angled 

may cooperate with the new anchorHnsertion tool to be in the manner to be described. 

described herein. Aperture 150 serves the same purpose 5 ih order to ensure that at least a portion of the extesmal 

described previously (i.e., a means for attaching a suture to ends of each wing member contacts interior surface 102 of 

the anchor), and once again the surfaces and edges of the cortical bone adjacent bore 13 when bore 13 is posi- 

^eiture 150 should be as smooth as possible to prevent tionednon-peipendicularly to outer surface 100 of (he pubic 

fraying of the suture. In fact, aperture 150 may even be bone, at least a portion of die external end of each whig 

hi^y polished or even coated to reduce Motion. member is aligned along first imaginary plane 175 extendmg 

Tab member 151, as shown in FIGS. 24-26, preferably through body 140 (see FIG. 2S^z). In the prior art anchor 

has a height 163 corresponding approximately to the diam- designs this imaginary plane is perpendicular to longitudinal 

ctcr of body 140 and a width 164 less dian die diameter of axis 162, tha-eby evenly aligning all of the external ends of 

body 140. The length 165 of tab member 151 should be the wing membo-s. In the andior of the present invention, 

sufficient for aperture 150 to permit a size 0 suture to be jg however, first imaginary plane 175 extends through said 

passed therethrough. It is also preferred that the lengdi of tab body at an angle to transverse aoss-section 176 through 

member 151 extend perpendicularly away from proximal body 140, wherein cross-section 176 is perpendicular to 

end 161 to facilitate cooperation and mating with the anchor- longitudinal axis 162. As will be understood, angle F of FIG. 

insertion tool to be described. 25fl is preferably substantially equivalent to angle X of FIG. 

As mentioned above, the most significant feature of the 20 thereby ensuring that at least a portion of the (Eternal end 

anchor shown in FIGS. 23-30 is die arrangement of the wmg of each barb wiU contact interior surface 102 of the cortical 

member or barbs. As is the case with the prior art anchor bone adjacent bore 13. Thus, angle F is prefaably between 

design, the barbs may be clastically flexed (Le., have about 20° and about 60°, most prefrably about 45^. The 

memory) from the normal deployed position (as shown in external ends of the wing members are more preferably 

the figures), to a con5)ressed position. In die deployed 25 tapered as shown so tiiat the entirety of eadi external end 

position, the barbs preferably curvilineariy extoid radiaUy will lie along first imaginary plane 175. Thus, cactianal ends 

and axiaUy away from body 140, as shown. In the com- 144, 145 and 146 of corresponding barbs 141, 142, and 148 

pressed position, dKs barbs are substantially straightened to are aligned along plane 175, thereby addhig tother support 

permit insertion of the anchor into a b^e created in bone in when die anchor is secured widun bore 13. 

the manner of the |Mior art (see, for example, U,S. Pat Nos. 30 As will be more fully understood later, it is helpful at this 

5,207,679 and 5.217,486 both of which are herein inccrpo- point to also define the top of the anchor by a top-line 166 

rated by way of reference). To facilitate compression and which extends along tire surface of body 140 parallel to 

insertion, a plurality of channels 170 are provided along die longitudinal axis 162. First imaging plane 175 intersects 

length of body 140. One of channels 170 is positioned top-line 166 at die point of intersection between the surface 

beneath each of die wing members, and is aligned therewidL 35 of body 140 and imaginary plane 175 whidi is nearest to 

Each of die channels is further sized so as to accept at least proximtal end 161. In odicr words, thaefore, the barb 

a portion of, and preferably die entirety of die corresponding extending from body 140 at point nearest to top-line 166 will 

wing member aligned therewidi. In this manner, when a also have an external end which is closest to proximal end 

wing member is compressed during the anchor insertion 161. The further from top-hue 166 that a barb extends from 

process, the compressed and straightened wing member will 40 ^^^Y ^^^» further its external end will be from proximal 

be positioned entirely widiin channel 170 positioned adja- end 161. Hie upper portion of body 40 is ddined as diat half 

cent the wing memben of body 40 nearest to top-Une 166, and die lower portion is 

With die wing members in this compressed state, die therefore the remainder, 
diameter of die anchor will be equivalent to diat of body 140, To provide die alignment described above, die wing 
diereby permitting the anchor to be inserted into a bore 45 members may extend from die andior body in a number of 
having a diameter only slighdy greater than body 140. As die fashions. Most preferably, however, each barb should be of 
wing members extend into the bore beyond interior surface a similar lengdi in order to provide similar flexing charac- 
102 of the cortical bone, die wing members will return to teristics for each barb dimby ensuring tiiat the anchor will 
their deployed position, since the cancellous bone is not be urged straight into the bore. Thus, each wing member 
sufficiently hard to resist the spring-back of the wing mem- 50 preferably extends from body 140 along a second i ma g inary 
bers due to their inherent elasticity (or memory). As shown plane extending through body 140 at an angle to cross- 
in FIG. 23, since the diameter of bore 13 is only slightty section 176. As will be understood, die angle between this 
greater than body 140, the external ends of the wing mem- second imaginary plane and cross-section 176 should be 
bers will abut against interior surface 102 diereby preventing approximately equivalent to angle F of FIG. 25a. 
removal of the anchor from the bare. For example, external 55 Alternatively, die wing members may extend from die 
end 144 of barb 141 is shown in FIG. 23 as resting against andior body at points equidistant from proximal end 161 
interior surface 102. (i-c., along a plane extending perpendicular to longitudinal 

The cross-sectional profile of channels 170 is shown hi axis 162). In order to provide die proper alignment for die 

FIG. 30. which is a cross-sectional view of the anchor of external ends of die barbs, however, die lengUi of die barbs 

fig! 26. As shown in diis view, diannels 170 are preferably 60 in diis embodiment would necessarily not all be equivalent 

suffidendy deep to permit an entire wing member to be to one another. 

compressed into die channel. In addition, as shown in FIG. In order to provide proper support during use, various 

24, die length of each channel 170 is only suffidendy long configurations and numbers of barbs may be employed, 

to contain the entire corresponding wing member when the Three preferred arrangements are shown in FIGS. 27-29. In 

latter is compressed. Thus, channels 170 may be of different 63 the embodiment of FIG. 27, which corresponds to that of 

lengths depending upon the various lengtiis of die corre- FIGS. 23-26, five barbs are employed. Thus, barbs 141,142, 

spending wing members. End 171 of channel 170 (see FIG. and 143 extend upwardly away from the upper portion of 
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body 40, while barbs 148 and 149 extend downwardly away . passageway 254 providing conununication between the 

from the lower portion, ^en the anchor is viewed from the interior of intermediate pcaiion 253 and the exterior of 

proxiiml end towards the distal end (FIGS. 27-29), it is seen the tool, 

that barb 141 is substantially aligned with the top-line of since anchor-receiving tip 252 is also preferably hollow and 
body 140. To sin5)lify the description, this will be defined as 5 its interior is in communication with the interior of inter- 

the 12 o'clock position in terms of a standard dock face. mediate pration 253, an andior having a suture extending 

Thus, barb 141 is at about 12 o'clock, barb 142 is between therefrom may be secured on tip 252, and the suture 

about 10 and 11 o'clock, barb 143 is between about 1 and 2 (j^fcrably apair of suture tails) will extend through tip 252, 

^^^^ at least intermediate portion 253, and through 

148 IS between about 7 and 8 o^cloct It should be pointed 254. ^s shown in HG. 31, passageway 254 k 

out that whenever an odd number of barbs are employed. It *^ ,"f., ' j j • t ji «, j; • . 

is preferable that a greater number of barbs extend ftimtiie f'^^'J'^yf'^'^^^IB,^'^^ ^Sl and tenmnates on rear 

up^portionofthebodynithcrthanthelowerportion,since ^^<^?^^ «f 251. Since passageway ^is m com- 

ftoher support is needed in fljis area. mumcaUon with flie mtenor of inteimediate portion 253, the 

In the embodiment of HG. 28, three barbs (152, 153 and ^"'^ ^ ^°»8 ^^'^ ^^^S* 

154) are employed, two of which extend from the upper tool and exit at rear face 2SS of landle 251 Thus, as shown 

portion of body 140. Preferably, barb 153 is between about " Y^^' ^^^^ ^Z"! 2«1 extend from anchor 139 

10 and 11 o'dock, barb 152 is between about 1 and 2 """"^h the entre intenor of the tool, and 

0'dock, and baib 154 is at about 6 o'dodc. In the embodi- ^'"^ ^55. Although the suture tails may exit from 

ment of FIO. 29. four baibs (155, 156. 157 and 158) are "'tenor of the tool at various other locations, rear face 

utilized, two extending i^wanlly away from the upper ^ P"""^ « convenient for the surgeon during 

portion of body 140. and t5,o extending downwardly away '^Pjlf urethropexy and sum^ar procedures. In 

from the lower portion of body 140. Preferably, barb 155 is add-on, the sutures are completely endosedwito^^^ 

between about 10 and 11 o'dod:, barb 156 is between about and thus mdangorfraying amnot occur dunng the msertion 

1 and 2 o'clock, barb 157 is between about 4 and 5 o'dodt. P^!^ ^ ^^^^ ^ of suture tads 260 
andbarb 158 is between about7and8o'doclcltshouldbe « and 2« has been shortaed f^ p«poses of danty. 

noted that any of a number of altanative configurations are AnAor-reeemng tip M2 should be stnictuied so as to 

possible, and die three shown are merdy exemplary of the ^^^J^f"^ f° "^^^^^ 

dmplest and preferred embodiments. 'lif^StS'' ^L*^ 

rn. L fo. „• V dMuld be equivalent to fliat of the andior body to fedlitate 

The andior of the present invention may be made of any andK«riiisertion.IiitheembodlineiitofPIGS.3Wtip2S2 

of a number of matenals. however titamum or titanium ^ ^ ^^^^ L,^ ofte tij and 

aUoys are p«feffe<L Tlie andior is also pref«ably singularly j ^ ^ . j . ^ ^56 capable or 

molded, however the M^g members may be fonned sepa- « ^„ ^^lor m Since it 

melyandattachedtobodyWOdmingteeassembly^^ is criti^ that anchor 139 be properly alignedwithin the bore 
^!i'''#;^'^^"?^°S^,'r^^ M^^nS* 35 in the pubic bone, slot 256 prcyJs rotation of the anchor 

lf,?!J^ "l"-^-' ^"'Ji^' during the andior insertion ^cess. Slot 256 is preferably 

679and5,217,486bottofwhiAareheremm^^^ sized equivalent to or sMghtlfbrger than tab member 151 of 

way of referenc^R is prefencd, however, ttat the ta*s ^^^^^j Liber 151 may be placed within 

comprise wire-htemei^ andmay w«ibe farmed from 256. T^b member 151 may be wedged Tdthin slot 256 
totamumor mdcd-Utamumwiresinataownfe^ ^ to hold flie andior on tip 252. <i alternatively, end 258 of tip 

As also discussed previously, aperture ISO of andior M9 252 may be secured to proximal end 161 of anchor 139 by 

^designedsothatsuturel80maypi«stiierethrough.to „^ of a rdeasable adhesive. Any FDA-approved epoxy 

fashion, two suture tails wiU extend from ap^tme 180. and ^ ^^^^^ ^ employed, as long as the bond 

may be used in the mann« previously desofced to elevate ^^^^^^ 258 and proximal end 161 may be readily 

flie penurethial tissue at the UVJ, for example It is impor- ^ ^^^^ ^een seated witiiin flie bore 

tant duimg sudi a procedure however, that tiie suture be ^^^j insertion tool away from the bore. In 

protected from md£s and omer abrasions whidi wou^d ^^^^ ^^^^ preferably tensioned 

compromise sutare strength. WhUe the proximal end of the between tiie andior and handle 251 in a manner to be 

r*"" !^°^^^J^^- f described, sutiire tails 260 and 261 wiU also act to keep tab 
shown m HGS. 3^ so that tiie andior-mscrtion tool of ,5 ^^^^^ 151 hdd in place in slot 256. 

FIGS. 8-10 can be employed thaewith, AppUcant has ^ ^est shown in die cross-sectional views of FIGS, 

developed yet anotiier andior-insadon tool which can be 33^ ^ ^^^^ of tip 252 should be sudi tiiat 

ployed wrth die anchor design shown in RGS. 23-30. mo whidi extends throu^ aperture ISO of the andior 

This n«v anchor-msertion tod not only protects the suture, ^^^^^ ^ ^ ^e compressedby the interior walls of 

italso ftdhtates proper aligmiient of tiie anchor wUhm tte jSZ when the andior fain place on tip 252. In otiier 

Iwreandalsoprovides aineaiis fOTtensiomngtiiesuturetal^ die interior diameter of andior-iecdving tip 252 is 

m tiie manner shown mHG. 20. greater flian flie sum of tfie widd, of tab member 151 phis 

Anandior-mwrtion tod accwdingto fl^^ twice tiie diameter of suture 180. In fliismamier. suture 180 

bonis $bownuFIOS.31-^.andcoiiq)nse$angidelongate ^ further spared from damage during die andior 
member 250 having: ^ insertion process, 

anchor-receiving tip 252 As win be apparent, in order to properly seat anchor 139, 

hollow cylindrical intermediate portion 253 having distal ancfaor-recdving tip 252 should have a lengdi sufGdoit to 

end 260 adjacent andior-receiving tip 252. inteimedi- ensure that all of the bart)s of the andior are inserted past die 

ate portion 253 preferably having a diameter greater cortical bone for proper barb deployment Since it is pre- 
tiian the diameter of tip 252 a fened tiiat proximal end 161 of anchor 139 be approxi- 

bandle 251 attached to inteimediate portion 253 at die end matdy aligned witii interior surface 102 of the coitical bone 

opposite andior-ncdving tip 252 smrounding die bore «4ien the anchor is properly seated 
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within a bore (i.c., external ends of all barbs resting against 
interior surface of cortical bone), it will be apparent Uiat 
anchor-receiving tip 252 should have a length ^proximately 
equivalent to, or slightly greater than the thickness of the 
coitical bone (between about 5 mm and about 8 mm). End 
260 of intenncdiate portion 253 not only acts to ddve the 
anchor into the bore, but also acts as a stop since its diameter 
is i^efeiably greater than the anchor body and the bore into 
which it is being inserted. Thus, the proper length for tip 252 
will ensure not only that the anchor is driven sufficiently 
deep within the bore to iuUy deploy all of the barbs , but also 
to ensure that the anchor is not driven too far into the bore. 
In the latter situation, anchor stability may be compromised, 
and the suture may be damaged by the edges of the bore once 
the surgical procedure has been completed. 

In order to facilitate manipulation of the andior-insertion 
tool within the laparoscope, a plurality of ridges 259 are 
preferably provided about the circumference of intermediate 
portion ^3. Ridges 259 are preferably positioned adjacent 
handle 151, most preferably between about 5 cm and about 
10 cm from the handle. Since the diameter of intermediate 
portion 253 is preferably slightly smaller than the diameter 
of the laparoscope to be employed (preferably 7.8 mm and 
8.0 mm respectively), ridges 259 will assist in controlling 
the insertion tool during the procedures of the present 
invention. Preferably, ridges 259 are sized so as to cooperate 
with the standard rubber grommet of a laparoscope. 

Handle 252 may be secured to intermediate portion 253 
by any of a number of means, however it is preferable that 
handle 252 be threadably secured to intermediate portion 
253. Thus, corresponding male and female threads are 
provided on the handle and the inteimediate portion. Once 
again handle 251 preferably has curved hand gi^ surfaces. 
In this embodiment, however, handle 251 pr^erably has 
dissimilar top and bottom portions 271 and 272, respec- 
tively. If anchor 139 is secured to tip 252 such that the 
top-Hne of the anchor is aligned with top portion 271 of 
haadle 251, the surgeon can readily ensure that the andior 
will be properly inserted into the bore. As long as top portion 
271 extends directly upwardly during anchor insertion, 40 
proper placement wfll be guaranteed. la order to facilitate 
alignment, bottom portion 272 of handle 251 is preferably 
significantly heavier than top portion 271. This weight 
differential will further guarantee alignment, since gravity 
will cause the insertion tool to rotate within the laparoscopic 43 
channel to the correct position. It should be appreciated, 
however, that this alignment means (ie., and oriented 
handle) requires that the engagement of handle 251 with 
intermediate portion 253 be precise. Of course other align- 
ment means may be provided, such as guide lines, levelling 50 
bubbles, and the like. 

As mentioned previously, providing tension in the suture 
tails extending from tiie anchor will not only help in main- 
taining the andior on anchor-receiving tip 252, but will also 
assist during the suture retrieval step shown io FIG. 20 (Le^ 
when the insertion tool has been partially removed from the 
laparoscopic channel). Proper tensioning can be adiievedby 
means of at least one notch into which the suture tail(s) may 
be wedged. Preferably, the notch(es) are positioned adjacent 
said passageway so that the suture tails may extend through 
the passageway directly into the notdi(es). Thus notches 280 
and 281 are preferably provided on rear face 255 of handle 
251. In fact, passageway 254 preferably exits handle 251 in 
an elongated diamond-shaped exit 279, and thus notches 280 
and 281 may comprise the opposing narrow corners of exit 6S 
279 as shown. "Wlien suture tails 260 and 261 leave pas- 
sageway 254 through exit 279, each tail may be wedged 
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within notches 280 and 281, respectively. In this manner, die 
tails will be tensioned between notdies 280 and 281 and 
aperture 150 of the anchor. After the anchor has been 
inserted into the bore, and as the insertion tool is pulled 
paitially out of die laparoscopically diannd, suture tafls 260 
and 261 wHl slide widun their respective notches, thus 
maintaining tiie desired tension in the suture tails as needed 
for the suture retrieval step. To further enhance the tension- 
ing of the sutures, passageway 254 may taper from inter- 
mediate portion 253 towards exit 279, thereby providing an 
additional wedging of the suture tails witiiin die final por- 
tions of passageway 254. 

It should be noted that intermediate portion 253 prefer- 
ably has a length of between about 52 cm and about 55 cm 
to facilitate its use through a iq)aroscope. 

To facilitate a quick and proper anchor insertion process, 
anchor 139 and the anchor-insertion tool of the present 
invention may be provided to the surgeon in the loaded form 
of FIG. 32 (with suture attached and wedged for tensioning 
as shown). The anchor may even be releasably adhered to 
the anchor-receiving tip as shown. In this manner, the 
surgeon can merely open a sterile surgical kit containing 
preferably two pre-loaded insertion tools (i.e., andior 139 
engaged witii anchor-receiving tip and suture tensioned 
between anchor and notches on handle 251 ). The pre-loaded 
insertion tools are sufficiently inexpensive to permit one- 
time use, or the manufacturer could provide a credit for the 
return of used anchor-insertion tools which can be sterilized 
and re-loaded. The surgical kit forpetfonning laparoscopic 
urethropexy can also include a drill tamper tool, a suture 
retrieval tool, and/or one or more variously-sized templates 
(all of which have been described previously). In this 
fashion, the surgeon will have all of the tools necessary for 
a quick and simple urethropexy within a small sterile kit 

What I claim is: 

1. An anchor securable within a bore created in bone, said 
anchor comprising: 

(a) a body having a longitudinal axis, and proximal and 
distal ends; 

(b) at least three wing members esaending outwardly 
from, and secured to said body, each of said wing 
members capable of being elastically flexed from a 
normal deployed position to a camfH-essed position, 
each of said wing members further having an external 
end positioned away from said body, at least a portion 
of said external ends of eadi of said wing members 
substantially aligned along a first imaginary plane 
extending through said body at an angle to a transverse 
cross-section through said body, said transverse cross- 
section perpendicular to said longitudinal axis; and 

(c) an aperture positioned adjacent said proximal end of 
said body. 

2. The anchor of daim 1, wherein said body has upper and 
lower portions, wherein the top of said body is defined by a 
top-line extending along the surface of said body parallel to 
said longitudinal axis, \^erein said first imaginary plane 
intersects said top-line at the point of intersection between 
the surface of said body and said first imaginary plane which 
is nearest to said proximal end, and wherein said angle 
between said first imaginary plane and said transverse 
cross-section is between about 20® and about 60^. 

3. The anchor of daim 2, wherein said body is cylindrical 

4. The anchor of claim 3, wherein said proximal end of 
said body is substantially perpendicular to said longitudinal 
axis to thereby provide a flat proximal end. 

5. The anchor of claim 3, further comprising a tab member 
extending from said proximal end of said body, wherein said 
aperture is positioned in said tab member. 
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6. The anchor of daim 2, wherein each of said wing 19. The anchor of claim 3. wherdn said anchor five wing 
members extends outwardly from said body along a second members, wherein two of said wing members extends down- 
imaginary plane octending through said body at an an^e to wardly away from die Iowa portion of said bo(fy, and 
atransverse cross-section tfarou^ saidbody, saidtransvose wherein the dnee remaining wing members extend iq>wardly 
cross-section perpendicular to said longitudinal axis. s from the nppa portion of said body. ^ ^ 

7. Ttie anchor of daim 2, wherdn each of said wing 20.Tlicandioraf claim 17, )»Aerem, when said andjor is 
madbas extends outwardly from said bo^ at pointe equi- viewed from the proximal end towards the distd end, said 
distantfromsaidproximal endof saidbody, and whereLatbe ^'^^'^ circumference of said body 
length of eadi of said wing membos Is diosen so ttiat at at the foUowing positions, wherem «ud top-hne is defined as 
lea^aportionoftheexterrSendof eadiwingmemberwai 10 thel2oclockposition:aboutl2o dodc; between about 10 
be subSantially aligned along said first imaginary plane. l\ ° ^^^^^^^ fT"^ ^ ^ o dodq between 

8. nie anchor of daim 6. wherein saidbody further about 4 and 5 o'cloc^ and be^een about 7 and 8 o do^ 
comprises a diannd positioned direcUy beneath each of said 2L Anandior-ms«tionto<dforlijparoscop^ 
winimembers. eadichannd having a length at least as great ««jnng an imdior within a bore "i bone, said 
as the portion of its coiresponding wing member positioned is " ^ '^^^ Acrcfiom. said 
externally of saidbody, sudi that laid wing members wiU be «»ch«>r->"S«ti"> tool comprising an elongate, ngid member 
positioned at least partially within said channels when the Baving 

wing memben are in said compressed position. ^ anchor-recewing tip, said tp capable of matingly 

9. The anchor of claim 7, wherein said body tothcr engaging an anchor, 

compnses a plurality of channels, one of said channels 20 (^) ^ cylindrical hollow intermediate portion having one 

positioned directly beneath each of said wing menabcrs, each end adjacent said anchor-receiving tip, said intennedi- 

channel having a length at least as great as the portion of its portion having a diameter greater than the diameter 

corresponding wing member positioned externally of said of said anchor-receiving tip; 

body, such that said wing members will be positioned at (c) a handle attached to said intennediate portion at the 

least partially within said channels when the wing members 25 end opposite said anchornreceiving tip; and 

are in said confessed position. (d) a passageway providing communication between the 

10. The anchor of claim S, wherein each of said wing interior of said intennediate portion and fttc extedor of 
members comprises a cylindrical barb which, in its deployed said tool, such that a suture extending from an anchor 
^e, curvilinearly extends radially and axiaUy away from portioned on said andior-ieceiving tip may pass from 
said body, so said anehor-roceiving t^, through at least a portion of 

11. The anchor of claim 9, wherein each of said wing said intermediate portion, and through said passage- 
members comprises a cylindrical barb whidi, in its deployed way; 

state, curvilinearly extends radially and axially away from further con^prising at least one notdi for holding a suture, 

saidbody. wherein a suture may be wedged within said notch for 

12. The anchor of claim 10, wherein said external end of 3S tensioning the suture between an anchor positioned on said 
each of said cylindrical barbs is tapered so as to substantially anchor-receiving tip and said notch, and further wherein said 
align the entirety of said external end along said first notch is sized sudi that the suture may slide witiiin said 
imaginary plane. notch as the anchor-recdving tip is moved away from an 

13. The anchor of claim 11, wherein said external end of andior to which the suture is attadied. 

each of said cylindrical baibs is tapered so as to substantially 40 22. The anchor-insertirai tool of claim 21, further com- 

align the entirety of said external end along said first prising a second notch for holding a suture, wherein both of 

imaginary plane. said notches are positioned adjacent said passageway. 

14. The anchor of daim 5, wheicin said tab member has 23. The anchor-insertion tool of claim 21, wherein said 
a width less than the diameter of said body. passageway extends through said handle. 

15. Hie anchor of claim 3, wherein said anchor has three 4S 24. The anchor-insertion tool of claim 21, wherein said 
wing members, wherein one of said wing members extends anchor-recdving tip is hollow, wherein the interior of said 
downwardly away from the lower portion of said body, and t^ is in communication with the interior of said intermediate 
wherein the two remaining wing members extend upwardly portion, wherein said tip has a slot extending across the 
from the upper portion of said body. diameter of said tip and at least partially along the length of 

16. Hie andior of claim 15, wherein, when said andior is so said tip, said slot positioned at an end of said tip q>posite 
viewed from the proximal end towards the distal end, said said intermediate portion. 

wing members extend from the ciicumference of said body 25. The anchor-insertion tool of daim 23, wherein said 

at the following positions, ^iierein said top-line is defined as handle is direadably secured to said intermediate portion, 

the 12 o'clock position: between about 10 and 11 o'clock; 26. Hie andiar-inscrtion tool of daim 23, herein said 

between about 1 and 2 o'clock; and about 6 o'dock. ss intennediate portion has a plurality of ridges extending 

17. The anchor of claim 3, wherein said anchor four wing about its drcumferenoe, said ridges positioned adjacent said 
members , wherein two of said wing members extends down- handle, wherein said ridges may interact with the operative 
wardly away from tiie lower portion of said body, and diannd of a laparoscope to provide enhanced control during 
wherein the two remaining wing members extend upwardly use of said tool. 

from the upper portion of said body. 60 27. The anchor-insertion tool of claim 21, wherein said 

18. The anchor of claim 17, wherein, when said andior is handle has a top portion and a bottom portion, said top and 
viewed from the proximal end towards the distal end, said bottom portions aligned with said slot in said anchor- 
wing members extend from the circumference of said body insertion tip, said bottom portion heavier than said top 
at the following positions, wherein said top-line is defined as portion to facilitate proper insertion of an anchor when said 
the 12 o*clock position: between about 10 and 11 o'clock; 65 tool is employed. 

between about 1 and 2 o'clock; between about 4 and 5 28. The anchor-insertion tool of claim 22, wherein said 

o'dock; and between about 7 and 8 o'dock. passageway extends through said handle, said passageway 
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fuitha: has an elongated diamond-shaped exit such that said 
notches cony)iise opposing comers of said diamond-shaped 
exit 

29. A loaded anchor-insertion tool comprising, in 
combination* an anchor7]nsation tooL an anchor and a s 
suture, said ancfaor-inseition tool coursing an elongate, 
rigid member having: 

(a) an anchor-receiving tip, said tip capable of matingly 
engaging an anchor; 

(b) a cylindrical^ hollow intermediate portion having one 
end adjacent said anchor-receiving tq>, said intermedi- 
ate portion having a diameter greater than the diameter 
of said anchor-receiving t^; 

(c) a handle attached to said intermediate pordon at the 
end opposite said anchor-receiving tip; 

(d) a passageway providing communication between the 
interior of said intermediate portion and the ext^or of 
said tool, such that a suture extending from an anchor 
portioned on said anchor-receiving tip may pass from 
said anchor-receiving tip, through at least a portion of 
said intermediate portion, and through said passage- 
way; and 

(e) at least one notch for holding said suture; 

said anchor matingly and releasably engaged with said 25 
anchor-receiving tip, said suture extending from said anchcv 
dirougji the interior of said intennediate portion and througji 
said passageway, and said suture slidabLy wedged within 
said notch and tensioned between said anchor and said 
notch, and further wherein said notch is sized sudi that the 3Q 
suture may slide within said notch as the anchor-receiving 
tip is moved away from the anchor. 

30. The loaded anchor-insertion tool of claim 29, wherein 
said anchor comprises: 

(a) a body having a longitudinal axis and proximal and 35 
distal ends; 

(b) a plurality of wing members extending outwardly 
frx>m;, and secured to said body, each of said wing 
members capable of being dastically flexed from a 
normal deployed position to a con^ssed position; 40 
and 

(c) an aperture positioned adjacent said proximal end of 
said body; 

wherein said suture extends through said aperture. 

31. The loaded anchor-insertion tool of claim 30, wherein 45 
said anchor receiving tip is hollow, wherein the interior of 
said tip is in communication with die interior of said 
intermediate portion, wherein said tip has a slot extending 
ac3X)ss the diameter of said tip and at least partially along the 
lengtii of said tip, said slot portioned at an end of said tip SO 
opposite said intermediate portion, whadn said anchor 
fGrther comprises a tab member extending from said proxi- 
mal end of said body, said aperture positioned in tab 
member, said tab mcmJ^er having a width equivalent to or 
less tiian the width of said slot, and wherein said tab member SS 
is positioned within said slot thereby engaging said anchor 
with said anchor-receiving tip. 

32. The loaded anchor-insertion tool ofxkdm 31» ^oein 
said anchor bo&y and said anchor-receiving tip are both 
cylindrical and have approximately equivalent diameters, 60 
such dxat die end of said intennediate portion adjacent said 
tip may act as a stop when said loaded tool is eoq>loyed to 
insert said anchor into a bore having a diameter less than the 
diameter of said intennediate portion. 

33. The loaded anchor-insertion tool of claim 32, wherein 65 
the interior diameter of said anchor-receiving tip is greater 
than the sum of the width of said tab member plus twice the 
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diameter of said suture, thereby pomitting said tab member 
with said suture extending through said aperture to be 
positioned within said slot 

34. The loaded anchor-insertion tool of claim 31, wherein 
said anchor has at least three wing members extending 
out9^ardly from, and secured to said body, each of said wing 
members capable of being dastically flexed from a normal 
deployed position to a compressed position, eadi of said 
wing members further having an external end positioned 
away from said body, at least a portion said external ends 
of said wing members substantially aligned along a first 
imaginary plane extending through said body at an angle of 
less dian ninety degrees from a transverse cross-section 
through said body, said transverse aoss-section perpendicu- 
lar to said longitudinal axis. 

35. Hie loaded anchor-insertion tool of daim 31, wherein 
said body has upper and lower portions, wherein the top of 
said body is defined by a top-line extending along the 
surface of said body parallel to said longitudinal axis, and 
wherein said first imaginary plane intersects said top-line at 
the point of intersection between the surface of said body 
and said first imaginary plane which is nearest to said 
proximal end; and wherein said handle has a top portion and 
a bottom portion, said top portion aligned with the top-line 
of said anchor body, said bottom portion of said handle 
extending downwardly away from said top portion, thereby 
facilitating proper alignment of said loaded tool during use. 

36. The loaded anchor-insertion tool of claim 31, wherein 
said passageway extends through said handle, further com- 
prising at least one notch positioned adjacent said 
passageway, said notch sized such that said suture is wedged 
within said notdi, thereby tensionixig said suture between 
said anchor and said noti^. 

37. The loaded anchor-insertion tool of claim 31, wherein 
said anchor is secured to said tip by means of a rdeasable 
adhesive. 

38. A loaded anchor-insertion tool comprising, in 
combination, an anchor a suture, and an anchor-insertion 
tool for laparoscopically inserting and securing said anchor 
within a bore aeated in bone, said anchor comprising: 

(a) a body having a longitudinal axis, and proximal and 
distal ends; 

(b) at least three wing members extending outwardly 
from, and secured to said body, each of said wing 
members capable of being dastically flexed from a 
normal deployed position to a con^iressed position, 
each of said wing members further having an external 
end positioned away from said body, at least a portion 
of said external ends of eadi of said wing members 
sut)stantiaUy aligned dong a first imaginary plane 
extending through said body at an angle to a transvose 
cross-section through sdd body, said transverse cross- 
section perpendicular to said longkudind axis; and 

(c) an aperture positioned adjacent said proximal end of 
said body; 

said anchor-insertion tool conqirising an dongate, rigid 
member having: 
an anchor-receiving tip matingly and releasably engaged 

with said anchor; 
an intermediate portion having one end adjacent sdd 
anchor-receiving tip, sdd intermediate portion having a 
diameter greater tiian the diameter of sdd andior- 
receiving tip; and 
a handle attached to sdd intermediate portion at the end 
opposite said anchor-receiving tip 
wherein sdd suture extends from sdd aperture of sdd 
anchor. 
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39. The loaded anchor-inseition tool of claim 38, wherein 
said dp and said intennediate portion of said insertion tool 
are both hollow, said insertion tool further comprising a 
passageway providing communication between the interior 
of said intennediate portion and the exterior of said tool, 
wherein said suture extends from said aperture tfarou^ said 
andior-fecdving tip, through at least a portion of said 
intennediate portion* and tturough said passageway. 

40. A surgical kit for performing laparoscopic 
urethropexy, said kit comprising a pair of loaded anchor- 
insertion tools each of said anchor-insertion tools compris- 
ing an elongate, rigid member having: 

(a) ao anchor-receiving tip, said tip capable of matingly 
engaging an anchor; 

(b) a cylindrical, hollow intennediate portion having one 
end adjacent said anchor-receiving tip, said intermedi- 
ate portion having a diameter greater than (he diameter 
of said anchor-receiving tip; 

(c) a handle attached to said intermediate portion at the 
end opposite said anchor-receiving tip; 

(d) a passageway providing communication between the 
interior of said intennediate portion and tiie exterior of 
said tooL such that a suture extending from an anchor 
portioned on said anchor-receiving tip may pass from 
said anchor-receiving tip, through at least a portion of 
said intennediate portion, and through said passage- 
way; and 

(e) at least one notch for holding said suture; 

said anchor matingly and rdeasably engaged with said 
anchor-receiving tq>, said suture extending from said anchor 
through the interior of said intermediate portion and through 
said passageway, and said suture sHdably wedged withm 
said notch and tensioned between said anchor and said 
notch, and further wherein said notch is sized such that the 
suture may slide witiiin said notch as the anchor-receiving 
tip is moved away from the anchor. 


41 The surgical kit of claim 40, frirther comprising a drill 
tamper tool for laparosoopically creating a bore in the pubic 
bone of a patient 

42. Hie surgical kit of daim 41, further comprising a 
^ sumre retrieval tool, said retrieval tool comprising: 

(a) a retrieving end, said retrieving end comprising a rigid, 
rod-like shaft and a sharp tip capable of penetrating 
periurethral tissue, said shaft having a longitudinal 

xo axis; and 

(b) a handle, said handle having a longitudinal axis; 
whereby said retrieving end may be inserted into a vagina, 
through the vaginal mucosa and periurethral tissue adjacent 
a urethra, and into the space of Retzius, such that said 

15 retrieving end may be employed to snare a suture positioned 
in the space of Retzius for retrieving said suture into the 
vagina. 

43. The surgical kit of daim 42, further comprising at 
least one template for guiding said suture through the 

^ p^uretfaral fascia and vaginal mucosa adjacent a patient's 
uretiira during a urethropexy procedure after said anchor has 
been secured within tiie body of a patient above the patient*s 
urethra, said template comprising: 

2s (a) iirst and second wing members extending laterally 
from opposite sides of the template; and 
(b) at least one suture guide aperture positioned in each of 
said wing members at a predetermined location; said 
template configured to be alignable witiiintiie vagina of 

30 a patient such tiiat one of said wing members will be 
positioned acyacent eitiier side of said urethra with said 
at least one guide aperture in each wing member 
positioned such that a suture may be retrieved from 
within tiie patient* s body through said at least one 

35 ^erture. 
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